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REASONS FOR INQUIRY: ITS SCOPE. 


Few, if any, of the great national problems confronting the American people 
are more urgent or important than that of adequate timber supplies. The prod- 
ucts derived from our forests are so extensive and varied and contribute so 
vitally to national life that the entire public is concerned. Direetly or indi- 
rectly the problem affects every industry regardless of the nature of its products, © 
even those industries which produce the chief competitors of wood, such as cement 
and steel. Among all industries, however, the problem concerns most obvi- — 
ously and directly those, including pulp and paper, which manufacture their 
products from wood as the raw material. 

For a number of reasons the problem of timber supply for pulp and paper ~ 
manufacture has become more serious than it is for most wood-using industries. 
Relatively large plant investments make it much more difficult for paper mills 
to follow the retreating timber stands than is the case with lumber manufacture. 
Comparatively few woods have been used in paper making. These factors and 
the requirement, in one of the most important puip processes, of abundant and 
cheap power have so far confined the production of paper to but few timber 
regions. Pulp manufacture in these regions has in general followed lumbering, 
and starting with diminished supplies of timber has reduced them still further. — 
A stage has now been reached where many pulp and paper mills have either no © 
timber of their own or only very limited amounts, and few have permanent 
supplies. Concern for future pulp-wood supplies and their relationship to the 
entire national forest problem led the American Paper and Pulp Association to 
form a special ‘‘Committee on the perpetuation of the pulp and paper industry 
in the United States.”?’ The committee requested the Forest Service to make an 
investigation, the results of which are incorporated in this report. .-: 

For the past 30 years or more the United States has imported pulp wood from 
Canada. For some time the volume of these imports was small; but it grew 
rapidly, particularly during the decade following 1900. For the past 10 years, 
however, pulp-wood imports have remained at substantially the same level. 
Fundamentally we have imported pulp wood because our own supplies of material 
tributary to the existing paper mills have been reduced, while our requirements 
for paper, pulp, and pulp wood have been expanding. The Canadian pulp and © 
paper industry has shown a phenomenal development during the last decade, 
and for a number of years it has become increasingly evident that Canadian 
requirements will in time absorb the pulp wood which is now shipped to the 
United States. The fact that pulp-wood imports have been practically at a_ 
standstill for an entire decade and may now be on the brink of a decline from 
purely economic causes, accentuates the problem of adequate future sources of 
raw material which*edemands attention from the American pulp and paper in- 
dustry and from the American public. The problem demands attention regard 
less of the recent action of the Canadian Parliament in giving the governor in 
council authority to restrict pulp-wood exports. It demands attention regardless 
of the recommendations which may be made by a Canadian commission now 
investigating the situation, or of the action which the Canadian Government 
finally takes. The Canadian situation, like the American, is the result of eco- 
nomic forces long operative and certain to continue, with important conse- 
quences for the pulp and paper industry in both countries, irrespective of their 
traffic in pulp wood, 7 

Although of great importanee, pulp-wood imports form only about 19 per 
cent of our pulp-wood consumption and about 11 per cent of the pulp wood 
needed to meet our entire paper requirements. During the past decade, while 
pulp-wood imports have been stationary, imports of both paper and pulp from 
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Canada and froma number of north-EKuropean countries have continued to 
expand. This expansion has been necessary to meet American requirements for 


paper. Our paper requirements have in fact grown faster than, under existing 


conditions, pulp wood could be obtained from our forests or paper and pulp 
eould be produced in cur mills. Our pulp and paper imports now constitute an 
equivalent of 42 per cent of the wood utilized in our total paper consumption, or 
nearly four times the imports of pulp wood alone. Even without the pulp wood 
they swell our imports to a greater proportional volume than in the case of any 
other major forest product. The exceedingly rapid growth and present volume 
of pulp and paper imports, in themselves alone, more than justify an inquiry 
into the present situation and the future outlook. 

A satisfactory investigation can not therefore be confined exclusively to pulp- 
wood resources or to pulp-wood imports, and any emergency which might grow 
out of their reduction, or to paper and pulp imports. Much larger questions of 


trade and publie policy are involved than how, if necessary, to meet a reduction 


of pulp-wood imports or how to keep present capital investments profitable 


through the discovery of domestic pulp-weod suppiies. It is necessary to deal 


with the entire situation, with imports of paper and pulp as well as of pulp wood, 
and with the underlying forces whieh have brought about these imports. It is 
most necessary of all to consider just what are our present and possible future 
pulp-wood resources. 
_ The scope of this investigation has therefore been planned to include: 

{i) Present American pulp-wood, wood-pulp, and paper requirements, and the 
character and extent of our imports from Canada and other countries. 

(2) Probable future paper and pulp-wood requirements. 

(3) Whether we should attempt to become entirely self-supporting in the part 
oO: our paper requirements derived from wood. 

(4) Existing timber resources and how we ean meet from them our present 
raw-material requirements for the paper industry. 

(5) How we ean grow on our own forest lands pulp wood of satisfactory species 
in sufficient quantities to meet our future requirements. 

(6) Supplementary measures essential to the solution ef both present and 
future problems. 

Neither time nor funds have permitted the collection of new field data. It 
has aceordingly been possible only to compile, analyze, and interpret with especial 
reference to the purpose of this investigation the data already available. 


WHY WE SHOULD SEEK INDEPENDENCE IN PULP-WOOD 
SUPPLIES. 


The question naturally arises whether we should try to meet all of our future 
paper requirements from domestic sources. Our economic relations with Canada 
are close and itis to the mutual advantage of both countries that they should 
so continue. Canada has a large forest area and much more timber of pulp 
species in her eastern Provinces than has the United States in the corresponding 
region. Why should not the United States acquiesce in a permanent dependence 
on Canada for pulp and paper to supply our densely populated Eastern States 
now that we have ceased to manufacture sufficient quantities from domestic 
timber? Why should we not also continue to secure the present or even larger 
amounts of pulp and paper from north-European countries? 

The question turns on the economic advantages or disadvantages to the 
United States of the alternative courses. ‘There are outstanding reasons for 
creating a permanent domestic pulp and paper industry which can meet our 


entire needs, founded on home-grown timber. As will be shown in a subsequent 
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section, no reliance can be placed upon raw materials other than wood for the ~ 
great bulk of future paper supplies. 

From the standpoint of national interest we obviously should not allow our- 
selves permanently to remain subject to the losses occasioned by the stoppage 
of imports of a product so essential to our national life as pulp wood. The 
possible stoppage of foreign pulp and paper supplies, from any one of a number 
of causes, would be equally objectionable to our industries, and would also work 
serious public hardship. In case of a permanent stoppage of such imports, the 
time within which they could be replaced at home becomes a factor of great 
importance. With domestic timber available we might enlarge our pulp and 
paper industry to almost any extent required within 10 years at the most, but 
to grow the timber needed would require from 20 years under the most favorable 
conditions to 40 or 50 years in some of our forest regions. 

Both the quantity and the price of foreign pulp and paper are becoming 
increasingly dependent upon world-wide competition. Wood pulp is manufac- 
tured very largely from coniferous species. A recent study of the world’s timber 
supply 2? shows that coniferous species supply nearly half of the timber cut in 
the entire world, but that they occupy only a little more than one-third of the 
world’s area of forest land. Furthermore, the current growth of conifers is less 
than four-fifths of the cut. The critical world’s timber-supply problem of the 
next half century at least will center in the coniferous forests. 

While the generai demand for coniferous timber has been expanding to a 


total which exceeds the replacement by growth, the world’s paper consumption ¥ 


has also been increasing with unbelievable rapidity. The world paper con- 
sumption curve in Figure 22 gives the appearance of a distorted vertical scale, 
until one realizes that the phenomenal rate of increased consumption in the 
United States has been approximately doubled by that of all countries combined. 
Along with this rapidly expanding world demand must be taken into account the 
limited amounts which other countries can supply. Sweden is already removing 
the full annual growth from her forests and Norway is overcutting hers. The 
Finnish forests as a whole are being overcut. Many observers foresee the limit 


of the expansion of the eastern Canadian industry. Apparently the only country : 4 


in the world outside of the United States which offers the opportunity for a long 
sustained increase in pulp-wood supplies commensurate with the increasing world 
demands is Russia, including Siberia, and a large part of the Russian forests are 
inaccessible. 
A reconstructed Europe will need more paper than it can purchase now. — 
New paper markets are being created. The reawakening of the Near East and 
the Orient, the development of Latin America, the settlement of the parts of the 
world heretofore unoccupied, are all accompanied. by increased requirements for | 
paper. If, therefore, the United States elects to depend upon foreign supplies, 
we must look forward to increasing world competition, higher prices, and re- 
stricted amounts in years to come, even though there is no conscious effort by 
foreign countries or industries to shut off our imports or control their prices. 
The part of our own land area which is valuable only for timber production 
should be used in ways which will contribute most largely to our national pros- 
perity. Regions with large areas of forest land can be made centers of the 
same permanent development as areas of rich agricultural lands. Both produce 
crops which differ only in kind. A thriving timber-growing industry is as basie 
in its character as agriculture. Upon timber crops can be founded permanent 
local wood-using industries, such as pulp and paper manufacture. Timber 
growing and its dependent wood-using industries can supply the livelihood for 
a large rural population of the character that adds so greatly to national strength. 


2 Yorest Resources of the World, by Zon and Sparhawk. 


lf bs 


er 
= 


HOW UNITED STATES CAN MEET PULP-WOOD REQUIREMENTS. 5 


Extensive areas of idle forest lands are a public burden. As long as they remain 
idle, transportation facilities can not be supported, the taxes on productive 
property are increased, settlement is hampered, and social progress is retarded. 

The desirability of becoming independent of foreign countries for pulp wood, 
pulp, and paper rests fundamentally, however, upon the possibility of growing 
pulp wood and manufacturing pulp and paper more cheaply than foreign products 
can be imported. The feasibility of domestic production must in the last 
analysis rest upon cheaper products to the ultimate consumer. 

European pulp-wood supplies now come from cultivated forests. Canadian 
supplies will soon also have to be grown by forestry if they are to remain a factor 
of importance. Upon large areas in the United States suitable only for timber 
growing occur many species eminently satisfactory for pulp. The United States 
has on the whole much more favorable growing conditions than either eastern 
Canada or northern Europe, the main sources of our imports. We should there- 
fore be able to secure larger yields in shorter periods from our own land. Upon 
foreign-grown materials now and in the future, the American consumer must in 
general pay higher freights than from our own territory. We have forest land 
and pulp species in abundance, and in addition are more favorably situated 
than any other country in the world for the remaining essentials of paper making. 
Waiter power is available in large quantities. Coal deposits will furnish supple- 
mental power wherever needed. Such other materials as sulphur, caustie soda, 
limestone, and the bleaching chemicals may be secured within our borders. The 
alum and rosin needed for “‘sizing’’ and the clays for “‘loading’’ paper are all 
domestic products. Since timber is the only material used in pulp and paper 
making which may be lacking, it should be to the advantage of the final consumer 
in cheaper products to grow the timber and manufacture pulp and paper at 
home. Finally, the more nearly independent we can become the less likely we 
are to be subject either to dictated prices from outside sources or excessive prices 
resulting from world competition. 

For the period during which paper or its constituent materials can be obtained 
more cheaply by American consumers from foreign than domestic sources, their 
importation is a sound measure of forest conservation. They will eke out our 
diminishing supply of convertible pulp wood. But looking forward to the 
coming world-wide shortage of these materials, with its reactions upon cost and 
upon the policies of foreign nations, the only sure way to supply our future paper 
requirements abundantly and cheaply is to utilize our own natural advantages for 
producing them on American soil. 

Since the significance of all these considerations is magnified by the economie 
importance of the services which paper renders, this question is next discussed. 


CURRENT AMERICAN REQUIREMENTS: HOW THEY ARE 
SUPPLIED. 


CURRENT REQUIREMENTS AND THEIR IMPORTANCE. 


In 1922 the people of the United States consumed more than 8 million tons of 
paper, more than all other countries in the world combined. In the manufacture 


‘of this total the industries of the United States and of several other countries 


utilized about 5,847,000 tons of new wood pulp, which in turn was secured from 
about 9,148,000 cords of pulp wood. (Table 1.) In addition the United States 


__ reused in its own mills in 1919, the last year for which data are available, slightly 


in excess of 1,850,000 tons (Table 2) of waste paper, in which wood pulp con- 
stituted 85 per cent of the raw material. 
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Consumption of nonforest materials, though important for specialized products, _ 
is relatively small. We used in paper manufactured in the United States in 1919 — 
slightly more than 275,000 tons of rags, 115,000 tons of manila stock, 350,000 
tons of straw, and 105,000 tons of all other nonforest materials. How insigni- 
ficant in volume all these materials are in comparison with wood in present-day 
paper manufacture is shown graphically in Figure 1. 

The importance of continued supplies of raw material for paper must be 
medsured not by the drain of the paper industry upon the forests as compared 
with that for lumber, fuel wood, and other timber products, but by the part that 
paper plays in our national life. Newsprint paper has for many years been made 
exclusively of wood pulp. Our 1922 consumption of more than 2,450,000 tons 
of newsprint (Tab!e 3) constituted 31 per cent of our total paper requirements. 
Book paper derives more than 75 per cent of its raw material from the forest, 
and in 1922 comprised more than 12 per cent of our total paper consumption. 


MILLION TONS (2,000 Ibs) 
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(1) 85% Of waste paper is wood pulp, 
15% is other materials. 


WOOD AND OTHER RAW MATERIALS USED 
IN THE PAPER MANUFACTURED IN THE UNITED STATES 
IN 1919 
Fic. 1.—Woeod supplied over 90 per cent of the raw material for the paper made in the United Statesin — 


1919. Wood pulp, which leads all other materials, is sepplemented to an important extent by waste 
paper, 85 per cent of which is derived from wood. 


While the bulk of paper consumption is for purposes distinct from its outstanding — 
function as material for the printing press, it is on abundant and cheap supplies 
of print paper that the interest of the public is now overwhelmingly centered. 
Cheap newsprint bas made it possible for the press to attain its present command-— 
ing place in our national life as an agency for the diffusion of information and the 
creation of an enlightened public opinion on important questions. Book paper, 
constituting as it does the medium for most magazines as well as books, plays 
a part in public education the importance of which is obvious and fundamental. 

But newsprint and book papers make other contributions to current life. The 
structure and conduct of modern business in all of its infinite ramifications 
depends in no small degree upon the facilities afforded by paper and printed 
material. The fine papers, with a consumption in excess of 350,000 tons, very 
largely writing papers, may also be classed with newsprint and book in thei 
economic and public benefits. 
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The widely varied group of papers classified under boards consumed in 1922 a 
volume almost equaling newsprint, 27 per cent of the total for the year. Its 
services have merely been more recent and possibly less spectacular than those of 
the printing and writing papers. its uses range from the small, highly specialized 
packages used in the distribution of food and other products to the heavy, strong 
material which plays such an important part in making our homes more comfort- 
able. Wrapping paper, which in 1922 passed the million-ton mark, finds also 
a wide range of usefulness for business purposes and is scarcely less essential to 
the public health for the more sanitary handling of food. 

The wide range and varied uses of “‘all other’’ papers in everyday civilized 
life is barely suggested by naming a few of those which constitute the group: 
Blotting, hanging, fiber, carbon, copying, tissue, fruit wrapping, crépe, wax, 
onion skin, oiled, cigarette, insulating, manila, imitation parchment, novelties, 
cartridge, cork, stencil, leatherette, carpet felting, grease-proof, tar, and building 
paper. The demand in 1922 for these and other papers of the ‘‘all other”’ group 
aggregated in excess of 1 million tons. 


THE DEVELOPMENT OF THE AMERICAN INDUSTRY. 


Pulp and paper making in the United States, and in fact throughout the world, 
falls into two well-defined periods. During the first no wood at all was used, 
while during the second wood has supplied an increasingly large percentage of 
the raw material. The first period persisted until the late sixties of the past 


century. 
PRIOR TO THE USE GF WOOD. 


Paper making in the American Colonies is reported to have begun with a mill 
in Philadelphia, first operated in i690. The shutting off of European paper | 
during the Revolution greatly stimulated development and at its close the number 
of mills had increased to 80 or 90. By 1810 there were approximately 200 mills 
in the United States, and by 1850 there were 448. The early mills were small 
affairs employing but few hands and ordinarily supplying only local demands. 
One of the best in the Colonies in 1775, nearly 100 years after the first was built, 
reported a daily output of from 230 to 250 pounds of paper, contrast enough with 
the 1,600 times greater capacity of a modern newsprint plant which can produce 
260 tons a day. 

Colonial paper consumption was very small. Publication of the first newspaper 
beganin 1704. The volume of correspondence hardly justified the existence of the 
small, unorganized colonial posts. Paper and books were luxuries even for the 
well-to-do. Approximately 3,000 books, pamphlets, etc., mostly small and with 
limited editions, are estimated to have been printed in all the Colonies up to 
about the time of the Revolutionary War, and the number of newspaper issues, 
none of which exceeded a few thousand copies, was approximately the same. The 
whole range of paper use was in fact exceedingiy meager and restricted compared 
with that we now know. 

As contrasted with paper production in American milis of more than 7 million 
tons in 1922, the output of 1810 is estimated at 3,000 (Table 4). By 1819 pro- 
duction had more than-.quadrupled, while during the last century it has increased 
approximately five hundred sixtyfold. The Civil War with its stimulus for 
news tripled the paper production of 1859 to the 386,009 tons of 1869. This marks 
the end of the period during which paper was made exclusively of other materiais 
than wood. The final output was only 5 per cent of that of American mills in 
- 1922 and a still smaller part of our consumption during the latter year. 

Until 1859 linen and to a lesser extent cotton rags were the outstanding raw 
material for paper making in the United States asin Europe. All linen consumed 
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in the United States was imported, and there were periods of great scarcity during 
which the mills were unable, despite the most energetic measures, to obtain the 
rags needed to meet their requirements. ‘This was reflected by serious paper 
shortages. During the Revolution American officers were often unable to obtain 
the insignificant amount of paper needed for orders. Newspapers were frequently 
published on paper of different colors and on sheets of different sizes, and editors 
were sometimes forced to print even the margins. Then and later colonial, State, 
and congressional legislative committees made special inquiries; there were a 
long series of appeals to the public to preserve rags for paper making, prizes were 
offered to stimulate research for other raw materials, and patents were issued for 
pulping cornstalks and many other materials. A process by which straw could 
be utilized for paper was perfected in 1825, but it was little used until Civil War 
requirements increased consumption by leaps and bounds. 

As in practically all early industry, paper manufacture was largely by hand. 
Until approximately 1825 man power was used except in the beating engines which 
were gradually introduced, and for these water supplied the power. The various 
types of machinery which make possible production on its present scale were 
introduced in primitive form between 1825 and the middle of the century, so 
that by 1850 paper consumed in the United States was very largely machine made. 


THE WOOD-PULP PERIOD. 


Although the soda and mechanical processes of making pulp from wood were 
introduced into the United States during the late sixties and the sulphite process 
was discovered in 1867, none of these processes was extensively used until after 
the expiration of patent control 17 years later. The first sulphite mill began 
operations in 1882 and the first sulphate mill as recently as 1908. A brief state- 
ment of the nature of the pulp processes will be helpful to the reader not thor- 
oughly familiar with pulp and paper manufacture. 

In the soda, the first of the three chemical processes introduced, chipped wood 
is cooked in a solution of sodium hydroxide. Under this process the comparatively 
short-fibered hardwoods, such as aspen, yellow poplar, basswood, and the gums, 
are reduced. Soda pulp is used almost exclusively in book and the fine papers, 
to give body. The mechanical, sometimes called the groundwood, process in- 
troduced about the same time is based upon an entirely different principle. It 
reduces such coniferous woods as the spruces and true firs by abrasion against a 
rapidly revolving stone. Mechanical pulp is used mostly to give body to news- 
print and similar papers, and because of its comparatively low cost and the large 
percentage used, helps to keep the prices of these papers at a low level. 

The sulphite was the second chemical process to come into use. It depends 
upon a cooking solution of bisulphite of lime and produces long-fibered pulp from 
such woods as the spruces, the true firs, and the hemlocks. This pulp is used to 
give the requisite strength to newsprint, book, and the fine papers. Sulphite 
finds, therefore, the most general use of any of the wood pulps. 

The third chemical process, the sulphate or kraft, is very recent in application. 
It uses sodium hydroxide and sulphide in cooking, and from the hard pines, 
larches, etc., produces a very strong pulp, the standard use of which is for wrap- 
ping paper, but which also is an important constituent of boards. 

Because of the nature of the solution ordinarily used the soda and sulphate are 
sometimes called the alkaline processes and the sulphite the acid process. The 
so-called pulp grades take their names from the particular process—soda, sulphate, 
sulphite, or mechanical—employed in making them. It is upon these four - 
pulping processes that the growth of paper production in the wood-pulp period 
is based. 
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Pulp wood made its first appearance in the census reports of 1869, but con- 
tributed only a little more than 2,000 cords to the raw materials used that year in 
manufacturing approximately 386,000 tons of paper. (Tables 4 and 5.) Before 
the end of the next 20 years the great growth of the American industry had begun 
and by 1889 paper output of the mills had passed 930,000 tons. It doubled again ~ 
during the following decade, and more than tripled between 1899 and 1922. 

In short, paper making in great volume became possible with the use of wood. 


- Wood-pulp processes revolutionized both paper making and paper use in the 
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United States and in the whole world. The rapid increase in world paper pro- 
duction since 1895, shown in Figure 2, is based on wood. But while the wood- 
pulp industry in the United States developed at a phenomenal rate and paper 
production inereased in quantities previously undreamed of, consumption of 
paper increased still more rapidly. The slowly increasing consumption prior 
to 1880 and the transformation that followed, especially after 1890, are brought 
out by Figure 21. 


THE PART OF THE UNITED STATES AND OTHER LEADING 
MILLION COUNTRIES IN THE WORLD PAPER PRODUCTION 
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Fic. 2.—The United States in 1920 manufactured more than half of the world’s paper, and has in fact led all 
other countries in production for virtually the entire period for which data are available. 


Notwithstanding the great size attained by the American pulp and paper in- 
dustry in comparison with those of other countries it has developed to a remark- 
able extent in very restricted regions. The processes now used for both mechan- 
ical and sulphite pulp require a soft, light, easily bleaching, long-fibered wood 
relatively free from pitch. ‘The mechanical process demands in addition the cheap 
and abundant power which water alone can supply, while for the chemical pro- 
cesses fuel is essential. Nearness to paper markets has been necessary to keep 
down transportation costs. The spruce forests in New England and New York 
have met these combined requirements better than those of any other sections of 
the United States, so that it has been here, and later in smaller degree under 
Similar conditions in the spruce and hemlock forests of the Lake States, that the 
American industry has largely centered. This development has also carried with 


it a considerable part of the sulphate-pulp industry, which could have located 


elsewhere and made use of other species. Even the soda-pulp industry, which 
began and is now well developed in Pennsylvania, manufactures a large part of 
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Fic. 3.—The pulp and paper mills of the United States are largely concentrated in the New England, 
Middle Atlantic, and Lake States, in and tributary to forests of spruce, fir, and hemlock. Few m 
are located in Alaska, the Pacifie coast, and Southern States, which have much larger pulp-timber 
resources. 
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_ its product from the aspen 3 in the spruce forests. The character and the extent 
of the centralization need not be discussed further here but are shown graphically 
in Figure 3 and numerically in Table 8. 

This centralization, in fact overeentralization, intensifies the problem created 
by the imports from other countries of pulp wood, pulp, and paper, and itis the 
chief factor in the situation which necessitates pulp-wood imports. Analyses of 
imports from foreign countries both of raw pulp wood and of manufactured 
pulp and paper will be made in the following sections. A general explanation 
here, however, of the complex situation that exists in pulp wood, pulp, and paper 
imports and in the combinations in paper manufacture of pulps derived from weod 
and from other materials may clarify the facets. 

We cut a large volume of domestic pulp wood, manufacture it into wood 
pulp, and then into paper. But we import a large amount of pulp wood each 
_ year from Canada, which is mixed with and foiiows the same course of manu- 
facture as our own. We also import a large amount of wood pulp each year 
from Canada and several north-European eountries.. This imported pulp mingles 
with the product of home-grown timber and imported Canadian pulp wood in 
the manufacture of various so-eailed grades of paper in Ameviean mills. Still 
further, large aggregate paper imports from Canada and several European 
countries compete in the American markets with the product of American mills, 
which as previously indicated utilize both domestic and foreign raw materials. 
The chief grades of paper only—book, wrapping, boards, and newsprint— 
are considered in detailin thisreport. The four grades of wood pulp, combined in 
different proportions, make up or help to make up these and other grades. A 
large and rapidly growing use of old paper of ail kinds (85 per cent wood) mingles 
with new pulp in various papers. The manufacture of distinet pulps and papers 
from raw materials other than wood-and the combination of wood and nonwood 
pulps complieate production still further. Linen rags from foreign and cotton 
rags from home sources are, for example, mixed with sulphite and soda pulp 
in various fine papers. Straw, on the other hand, entirely native, is used in the 
manufacture of a special class of boards. Imported manila stock goes into special 
kinds of manila paper. Finally, we export varying amounts of a number of 
_ pulps and papers. These involved relationships may be traced in Figure 4. 
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HOW PRESENT AND PAST REQUIREMENTS HAVE BEEN MET. 


Las Between 1869, the first year that wood-pulp production was reported, and 1922 
| the manufacture of paper in the United States increased 18 times while Its con- 
~ sumption increased more than 20 times. American paper milis, in other words, 
_ were unable during this period to keep pace with the acceleration in consumption; 
imports of paper increased nearly 80 times in value and the difference between 
production and consumption has now reached about i million tons. But 4% 
the same time that American paper production was falling behind consumption 
American pulp mills, supplied though they were with imported as well as domestie 
wood, fell rapidly behind the demand of the paper mills, so that pulp imports, 
vonly a little more than 25,000 tons in 1889, had increased to more than 14 million 
tons in 1922. And finally, the putp mills in turn have had to meet their growing 
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3 Aspen is used throughout this report for the species commonly known in fie pulp and paper indusiry 
as poplar. 

' 4 The data used in the analysis of our imports, outside of those available from census reports and Bureau 
~ of Foreign and Domestic Commerce reports of imports and exports, have been derived by use of such 
a known relationships as that of cords in pulp wood to tons of pulp of the different grades and that of the 
= average proportions of the different grades of pulp in various grades of paper. While the resulting figures 
5 are not absolutely accurate, both current relationships and trends up to the present time are shown con- 
: _ cretely and it is believed closely enough for all practical purposes. 
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volume of pulp-wood requirements partly through pulp-wood imports, which 
probably began as early as 1895, and since 1912 have ordinarily exceeded 1 
million cords a year 

Stated in another way, our paper industry in 1922, manufactured more than 
7 million tons of paper from domestic and foreign supplies, but we consumed 
8 million tons. Our pulp industry manufactured 3} million tons of pulp, in 
part from imported wood, but 5,847,000 tons were required for our total paper 
consumption. Finally, we cut from American forests 43 million cords of wood, 
but the total consumed in the United States and elsewhere to meet our paper 
requirements was 9,148,000 cords of domestic and foreign wood. Only 88 per 
cent of the paper consumed in 1922, was manufactured in the United States; 
only 60 per cent of the pulp used in making the paper consumed was a home 
product; and only 49 per cent of the wood used in meeting paper requirements 


‘PULPWOOD REQUIRED IN THE PAPER CONSUMED 
SRY IN THE UNITED STATES, AND ITS SOURCE 
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Fic. 5.—The gradual parting of the curves representing {otal pulp-wood requirements and the pulp 
wood secured from domestic sources shows strikingiy the growing volume ofimports. The contribu- 


tion of the Canadian forests supplied in the form of paper, pulp, and pulp woed is increasing more rapidly 
than that of our own. 


came from our own forests. These figures indicate specifically the extent to which 
American paper mills, pulp mills, and forests, respectively, now fali short of 
meeting national needs for paper. 

Hardly less important than the extent of our present imports from foreign 
sources is the rate at which they are increasing. As recently as 1899, little more 
than two decades ago, American forests furnished 83 per cent of the wood for 
our paper. (Table 10.) Imports have since been increasing at the rate of about 
_ 192,000 cordsa year. The outstanding fact to-day is that more than half of the 
forest materials for all the paper used in the United States comes from outside 
our boundaries. The curve in Figure 5 which indicates domestic pulp wood 
has been gradually flattening since 1905, while those indicating all pulp wood, 
pulp, and paper imports from Canada and from other countries converted to 
_ pulp wood, for comparison are still rising rapidly. The growth, present extent, 
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and character of the dependence of the United States for the wood required — 
in eur paper is further shown in Figure 6, while the part of total requirements 
secured from domestic and foreign sources is shown in Tables 10, 11, and 12. 

This general background affords a better basis for the consideration of pulp- 


wood imports. 
PULP WOOD. 


It toek 9,148,000 eerds ef wood to supply our 1922 paper requirements, of 
which about 4,498,000 cords were eut from our own forests. We exported an 
equivalent of 235,000 cords. Pulp-wood imports amounted te nearly 1,045,000 
cords (Table 34) and hence furnished li per cent of all the wood required and 
19 per cent of ali the pulp wood consumed in American mills. The remainder of 
eur requirements, equivalent to 3,840,000 cords, was imported as pulp and 
paper. 


SOURCE OF THE PULPWOOD, WOOD PULP AND PAPER 
MILLION CONSUMED IN THE UNITED STATES 
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Fic. 6—Increasing mports, partieularly since 1909, have consisted almost entirely of pulp and paper. — 
These products are being manufactured in other countries near the forests on whieh they depend. 
Total Canadian imports are nearty as large as the contribution from Ameriean forests. The data are — 
shown in cumulative curves. 


We import pulp wood from Canada alone, since it is the only country with 
suitable timber supplies near enough to make the payment of the freight costs 
economical. Pulp-wood importations began about 1895 in significant quantities | 
and increased until about 1910, when they slightly exceeded 930,000 cords. 
Since that date there has been relatively little change. It was on May 1, 1910, 
that the pulp-wood embargo upon the Crown lands of Quebec, the Canadian 
Province best situated for importations to the United States, became effective. 

The growth of pulp-wood imports corresponds roughly with the first part o} 
the period during which the American industry was expanding with greatest 
rapidity. Imports began when American manufacturers were able to secure 
Canadian timber more easily than American, and when they began to realize the 
limitations in their own holdings and in American resources of their own regions. 

Canadian imports consist chiefly of spruce with a certain amount of fir, which 
together make 83 per cent of the total pulp-wood imports and which go larg ly 
into sulphite and mechanical pulp. The remainder, 17 per cent, is aspen (Tabled) 
and constitutes practically the entire Canadian cut. Itgoeslargely intosoda pal D. 
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WOOD-PULP GRADES. 


The slowing down in pulp-wood imports naturally affects wood-pulp imports. 

_ The latter began in volume about 1900. While they increased gradually prior 

_ to 1910, their subsequent growth has been more rapid. Present and past require- 
ments of the various grades of wood pulp and of the amounts of pulp wood 
necessary for each, on which the following detailed analysis is based in part, are 
shown in Tables 13 and 14 and Figure 7. Consideration is not confined to the 
imports of pulp as such, for it is equally important to learn what our dependence 
is for each class of pulp, whether importations take the form of pulp wocd, pulp, 
or paper. 


WOOD PULP REQUIRED IN THE PAPER CONSUMED 
IN THE UNITED STATES, BY PULP GRADES 
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Fic. 7.—Requiremenxts for mechanical and sulphite pulp are much larger and are increasing much more 
rapidly than fer soda and sulphate pulp. 


SODA PULP. 


Although pulp-wood requirements for soda pulp have more than tripled since 
1899, they new constitute only about 759,000 cords (Table 15), or 8 per cent of 
the total needed each year for our entire paper requirements. Despite the fact 
that soda was the first weed-pulp process introduced into the United States, it 
has grown so slowly in comparison with other grades and absorbed so little wood 
that more than 600,000 cords, or 80 per cent of our total requirements, are secured 
from domestic pulp wood. A large number of hardwood species are suitable and 
they oecur over an extended territory, in part remote from the Canadian border, 
so that relatively ample timber supplies are still available. Furthermore, many 
soda mills were located in rag-pulp centers before wood pulp reached its present 
importance, near most of which relatively large amounts of suitable hardwoods 
of a quality too low for use in most other industries are still available. Itis not 
surprising, therefere, that the United States is more nearly self-supporting in the 
wood utilized in the manufacture of its soda than any other wood-pulp grade. 

Aspen pulp wood from Canada is the chief item in imports of scda-pulp maite- 

‘rial. Nearly 180,060 cords were imported in 1922. (Table 5.) This was 99 
+per cent of the soda-pulp material which Canada furnished for that year, and 

Canada supplied approximately 92 per cent of our total importations. Since 

1899 Canada’s contribution, chiefly pulp wood for the entire period, has increased 
“Dine times. Pulp-wood imports amount, therefore, to about 92 per cent of 1922 
imports of soda-pulp material in all forms, but, as will be shown later, it should 
_ becomparatively easy to secure an equal and even a much larger volume of soda- 
_ pulp woods from our own forests. 
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Imports of soda pulp, and of book paper, of which it is an important con- 
stituent, from both Canada and Europe are negligible. The United States 
exports offset imports in all forms by about one-fifth. The general trend of 
requirements and of the relative amounts of the raw materials secured from 
domestic and foreign sources is shown in Figure 8 and Table 16. 


HUNDRED 
THOUSAND WOOD REQUIRED FOR SODA PULP, AND ITS SOURCE 
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Fic. 8.—The United States is more independent of foreign sources for soda pulp than for any other kind. 
Eighty per cent o {the pulp wood required is secured from American forests. 


SULPHATE PULF. 


About 1,220,000 cords of wood, or 14 per cent of the requirements of 1922 for 
all paper, went into sulphate pulp. The use of sulphate pulp in the United 
States began as recently as 1904, and the first domestic production was four years 
later. 


HUNDRED WOOD REQUIRED FOR SULPHATE PULP AND ITS SOURCE 
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Fic. 9.—Sulphate pulp was first used in the United States about 1904, and production in this country 
began four years later. Total pulp-wood requirements are now more than a million cords, 63 per cent 
of which comes from other countries. 


The imports of pulp wood for sulphate pulp are very small, amounting to 
less than 2,000 cords in 1922. Imports of wrapping paper are also small, 
aggregating in 1922 a little less than 33,000 tons, half from Sweden and the 
remainder from a number of countries. With smali amounts of both pulp 
wood and paper, it follows that imports must consist largely of wood pulp. 
Pulp, in fact, aggregated in 1922 more than 330,000 tons (Table 31) out of a 
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total dependence of 376,000 tons (Table 18). This is the only grade of wood 
pulp in which we are more dependent on Europe than on Canada. European 
countries, chiefly Sweden, Finland, Norway, and Germany, furnished in 1922 an 
equivalent of 35 per cent of our requirements in pulp wood. American forests 
furnished 41 per cent, and Canada 28 per cent.° (Table 17.) Exports were small. 
Our relative dependence upon foreign countries in 1922 for sulphate imports 
in pulp form was as follows: Canada, 46 per cent; Sweden, 42 per cent; Finland, 
8 per cent. Only these countries made shipments of importance. 
A complete shutting off of pulp-wood imports would therefore affect only 
about 2,000 cords of wood used for sulphate pulp, on the basis of 1922 data. 
The general trend of requirements and the relative amcunts of raw material 
from domestic and foreign sources are further shown in Figure 9 and Table 18. 


SULPHITE PULP. 


While half of the wood needed for paper in 1922 went into sulphite, the pulp 
tonnage of 2,278,000 falls below mechanical because of lower yields secured by 


MILLION WOOD REQUIRED FOR SULPHITE PULP AND ITS SOURCE 
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Fic. 10.—More than half of the pulp wood necessary for the sulphite pulp utilized in meeting American 
paper consumption is of foreign origin. Imports are greater than of any other kind of pulp and are 
- increasing by an equivalent of nearly 100,000 cords a year. 


the chemical process. Wood requirements for sulphite have increased nearly 
five times since 1899, and by more than 34 million cords. (Table 19.) 
- Native forests supplied only 48 per cent of the pulp ‘vood needed for sulphite 
in 1922. This is in striking contrast with 1899, when these forests furnished 75 
per cent. Our largest imports are from Canada, which in 1922 shipped as 
pulp wood, pulp, and paper the equivalent of more than 13 million cords of 
pulp wood, approximately one-third of total requirements and 63 per cent of 
imports. Exports were small. 

Unlike either soda or sulphate, a large volume of the sulphite pulp consumed 
is imported in paper. Apprceximately 1,030,000 tons of newsprint paper, con- 


5 The percentages in this and similar cases are percentages of consumption and total more than 100 
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taining about 20 per cent of sulphite pulp, were imported in 1922. Of this paper 
Canada supplied 87 per cent. The total volume of sulphite imported in paper 
of other kinds is too small for comment. 

Sulphite imports as pulp were considerably larger than in paper, aggregating 
slightly over 710,000 tons in 1922. (Table 32.) Of this, Canada supplied 42 
per cent, Sweden 37, Norway 11, and other countries small amounts. Reduced 
to pulp wood, the pulp imports would therefore represent about 1,560,000 cords. 

Five hundred and fifty thousand cords of the pulp-wood imports from Canada 
were used for sulphite pulp. This figure, which is larger than for any other 
pulp grade, measures the volume which we must secure from our own forests 
in order to be self-supporting in sulphite pulp wood. Thesulphite-pulp relation- 
ships deseribed are further shown graphically in Figure 10 and Table 20. 


MECHANICAL PULP. 


Mechanical pulp made up slightly over 2,580,000 tons of American pulp 
requirements in 1922, or 44 per cent, and constituted the largest pulp grade. 


MILLION WOOD REQUIRED FOR MECHANICAL PULP, AND ITS SOURCE 
CORDS 
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Fic. 11.—Thée amount of domestic pulp wood reduced by mechanical process has remained at practically 
the same level since 1904. The increased quantities necessary to meet American requirements have 
been imported chiefly from Canada in newsprint paper. 


* 


Since, however the yield per cord by the mechanical process is relatively high in 
terms of pulp wood, the 1922 requirements for mechanical pulp were slightly 
less than 2,600,000 cords, or only 28 per cent of the total. 

Pulp-wood requirements for mechanical-pulp needs have become more than 
three times those of 1899, and the pulp-wood equivalent of imports in all forms 
has been multiplied by ten. Domestic pulp wood now supplies only 45 per 


cent of our mechanical pulp-wood requirements, and its contribution has in- 


creased but little in the last 20 years. Canada now furnishes 89 per cent of 
the imports, with the equivalent of nearly 1,300,000 cords of pulp wood. (Table 
21.) 
' Transportation difficulties confine the small importations in pulp form almost 
entirely to near-by Canada (Table 33), and from there an equivalent of about 
190,000 tons in 1922, or an equal number of cords, maintains a level which has 
held substantially since 1909 and 1910. ; 

Newsprint paper imports of nearly 1,030,000 tons in 1922, 80 per cent of which 
is mechanical pulp, represent a pulp-wood equivalent of more than 900,000 
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cords. Eighty-seven per cent of this was supplied from Canada. Pulp-board 
imports in 1922 were less than 31,000 tons, and only about one-fifth of its ma- 
terial was new pulp, of which mechanical pulp formed only one-fourth. 

Approximately 318,000 cords of the total puip-wood imports from Canada in 
1922 were utilized for the manufacture of mechanical pulp. The volume is 
second only to pulp-wood imports for sulphite pulp. The mechanical-pulp 
situation of the past 20 years is further shown in Figure 11 and Table 22. 

Some of the preceding relationships between domestic pulp-wood supplies and 
imports in pulp wood, pulp, and paper form are summarized graphically in 
Figure 12 for all four pulp grades. 


WOOD PULP REQUIREMENTS, BY GRADES AND SOURCE, 1922 
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Fic. 12.—Domestic pulp wood supplies less than half the requirements for all of the mechanical, sulphite, 
and sulphate pulp consumed. It furnishes 80 per cent of the requirements for soda pulp. The greater 
part of the mechanical pulp secured irom foreign sources is imported as paper. The greater part of 
suiphite and sulphate imports are in pulp form, while those of soda are in pulp-wood form. 


PAPER GRADES. 


The different grades of paper contain chiefly varying proportions of two or 
more grades of wood pulp. Accordingly the discussion of the source of pulp 
requirements forms a logical preparation for considering the source of the grades 
of paper, the final product to which they contribute. 


BOOK PAPER. 


Book paper is made on the average of about 40 per cent soda ® and 35 per cent 
sulphite pulp. Old book paper, rag stock, and limited quantities of other 
materials supply the remaining 35 per cent. Thus only about 725,000 tons of 


_ the total book-paper consumption in 1922 represented new wood-pulp require- 


ments (Table 23). 

The United States supplies from home-grown wood about 58 per cent of this 
new pulp. We depend upon Canada for 31 per cent and upon various European 
countries for 13 per cent. Exports of book paper are small. 

The largest factor in our imports, totaling 27 per cent, and that which is grow- 


ing most rapidly, is pulp, almost entirely sulphite, and a little more than half 


Canadian in its origin. It is equivalent to about 380,000 cords of the spruce-fir- 


hemlock group of pulp woods. Canadian pulp wood makes up about 17 per cent 


of our consumption, with approximately 130,000 cords of aspen for soda pulp and 


140,000 cords of spruce and fir for sulphite. Book-paper imports are negligible. 


The forests of the United States furnished 30 per cent less of the new wood 


| materials for book paper in 1922 than in 1914. What is still more serious, the 


6 These average percentages differ slightly from those for a single year ia Figure 4, 
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amount of American wood supplied fell off actually by about 185,000 cords as — 
well as relatively, a disquieting situation which is brought out sharply in Figure 13. 
The most urgent phase of the book paper problem on the basis of 1922 re- 
quirements is, therefore, to secure from our own forests each year additional — 
amounts of about 130,000 cords of aspen for soda pulp and 140,000 cords of 
spruce for sulphite pulp and thus become independent of pulp-wood imports. 


HUNDRED SOOK PAPER CONSUMPTION, WITH SOURCES 
THOUSAND (Expressed in paper tons) 
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Fic. 13.—The amount of domestic wood used in the manufacture of book paper has fallen off rapidly since © 4 
1914, but this decrease has been made up and more by imports of pulp wood, pulp, and paper from other — 


countries. t. 
' 
WRAPPING PAPER. 


Wrapping paper averages in its composition about 40 per cent of sulphate ;. 
pulp, 25 per cent of sulphite, 17 per cent of mechanical, 9 per cent of manila 
stock, and the remainder of other materials. 

The United States is more nearly self-supporting in materials for wrapping 
than for any other class of paper, with 66 per cent of requirements coming from — 
American forests in 1922. (Table 25.) Dependence for the remainder is divided 
about equally between Canada and Europe. Exports are small. 

As in book paper, material for wrapping is imported mostly as pulp, a total 
of about 27 per cent, in approximately equal amounts from Canada and Europe. 
Paper imports are small and from Europe, while Canada supplies all the pul 
wood, amounting only to 6 per cent, or about 130,000 cords of spruce and fir. 

As in book paper, the United States has been increasing the volume of i 
imports. In the eight years following 1914 the use of American material decline 
21 per cent, and, moreover, the actual amount declined about 140,000 cords 
The trend is illustrated graphically in Figure 14. 


BOARDS. 


Although the total American ‘boards’? consumption for 1922 falls short 
newsprint consumption by only a relatively small amount, some 80 per cen 
of boards consists of all sorts of waste paper and straw. The 20 per cent 
new pulp which normally goes into board manufacture meant, therefore, i 
1922 about 430,000 tons in manufactured paper. (Table 24.) Sulphite, sulpha 
and mechanical pulp each contributes about one-third to this new material. 
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Sixty-one per cent of the new pulp material was secured from American forests. 
We imported 26 per cent from Canada and about 15 per cent from Europe. 
Exports offset imports by only 2 per cent. Asin both book and wrapping paper, 
pulp is the outstanding factor of the imports, totaling 27 per cent. Pulp 


HUNDRED WRAPPING PAPER CONSUMED, AND ITS SOURCE 
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Fig. 14.—American materials used in producing wrapping-paper requirements show a slight downward 
tendency. Increased consumption, however, is being met by foreign supplies. Imports of wrapping 
paper or its materials are less than of any other paper grade 


imports alone are expanding appreciably. There is a relatively small import of 
manufactured boards and a still smaller volume of pulp wood, only 6 per cent, 
and allfrom Canada. The 27,000-cord spruce and fir pulp-wood import is manu- 
factured into mechanical sulphite and sulphate pulp. 


PAPER BOARD CONSUMPTION OF WOOD PULP WITH SOURCES 
(Expressed in board tons) 
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Fic. 15.—The amount of domestic pulp wood used in boards seems to be falling off slightly, but board 
consumption is still increasing very rapidly. 


Our total dependence, as in the case of both book and wrapping paper, has 
increased both relatively and actually. In four years the contribution of Ameri- 
ean forests to board manufacture fell off approximately 80,000 cords. Figure 
15 shows the decline. 
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Wood supplies 85 per cent of the raw materials which make up the waste paper | 


contribution to board manufacture. For these wood materials we import from 
foreign countries the amounts indicated in the preceding and following discussion 
for the various pulps and papers. Our total dependence on foreign countries for 
raw board material is, therefore, in a sense considerably greater than the volume 
indicated for new pulp. Reuse, however, reduces the annual requirements for 


new. material. 
NEWSPRINT PAPER. 


Eighty and twenty per cent represent the average contribution of mechanical 
and sulphite pulps to newsprint paper. Since we import as paper, pulp, or 
pulp wood 56 per cent of the mechanical pulp consumed and 54 per cent of the 
sulphite pulp, it is not surprising to find that a larger percentage of newsprint 
is imported than of any other paper grade. Consumption of newsprint in excess 
of any other paper grade emphasizes the significance of larger imports. 

MILLION NEWSPRINT CONSUMED, AND [TS SOURCE 
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Fic. 16.—The United States is more dependent upon outside sources for its newsprint than for any other 
grade of paper. Since 1904 Canadian imports in pulp wood, pulp, and paper have met nearly all increaséd 
American demands, until now we draw more heavily upon Canadian forests than our own. 


In 1899, little more than two decades ago, 83 per cent of the wood from which 
newsprint was manufactured came from home forests, but this percentage had 
in 1922 dropped to 34. (Table 26.) The only relieving feature is that the 
falling off of materials from American sources is relative only, not actual; the 
amount of domestie wood utilized for newsprint has inereased about 450,000 
cords. 

Canada makes the outstanding contribution to our newsprint supplies, a 
total of 56 per cent of the amount consumed, or considerably more than the 
contribution of American forests, while all European countries together supply 
only 11 per cent. We export barely 1 per cent. 

By far the largest imports are newsprint paper, a total of 42 per eent of the 
amount consumed, all but 5 per cent of which is from Canada. Canada, in 
fact, exported to the United States in 1922 nearly 83 per cent of its entire news- 
print production. Imports of Canadian newsprint alone in 1922 exceeded the 
production from American wood, and this in spite of the fact that as recently 
as 1909 they totaled only 20,000 tons. 

Pulp makes an additional contribution of 14 per cent, slightly more than 
half of which comes from Canada. Increase in pulp imports has been much 
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less than in newsprint paper, totaling for both Canada and Europe less than an 
equivalent of 325,000 tons of paper since 1899. 

. While total requirements have been growing at the rate of 82,000 cords a 
year since 1899, imports have been growing at the rate of 66,009 cords. Total 
imports in all forms, paper, pulp, and pulp wood, from all countries are equiva- 
lent to about 2,050,000 cords. Of this, 350,000 cords comes from Canada in 
pulp-wood form—more than for any other paper grade. An additional 1,375,000 
cords comes from Canada in the form of wood pulp or newsprint. Figure 16. 
shows more strikingly than discussion the trend of the imports in comparison 
with the use of domestic pulp wood. 


OTHER KINDS OF PAPER. 


It is unnecessary for the purposes of this report to make similar analyses of 
our dependence for other kinds of paper. The amounts involved for any one 
class are relatively small, even though the totals for all kinds may be important. 
Furthermore, the complications encountered in sueh analyses are such as to 
make them extremely difficult and unsatisfactory. 

Some of the preceding relationships between domestic pulp-wood supplies 
and imports in pulp wood, pulp, and paper form are summarized graphically 
-in Figure 17 for newsprint, wrapping paper, book paper, and boards. 
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Fic. 17—Only about one-third of the pulp wood required for newsprint paper is obtained from domestic 
sources. Whileimports of pulp and pulp wood are large, paper is by far the largest factor in newsprint 
imports. Two-thirds of the wrapping paper consumed is derived from domestic pulp wood, and pulp 
is the largest factor in the imports. Pulp is the largest factor in imports for both boards and book paper. 


COUNTRIES. 


Any analysis of our imports would be incomplete withough a recapitulation 
by countries. Those of Europe form a logical group and are treated together. 
The discussion of Canada includes Newfoundland and Labrador. 


EUROPEAN COUNTRIES. 


Pulp and paper are imported from a number of European countries, but only 
Sweden, Norway, Finland, and Germany, in about the order named, are of 
particularimportance. Importsfrom non-European countries other than Canada 
are so small that they are incorporated without materially influencing the totals. 
Altogether Europe in 1922 supplied an equivalent of approximately 14 million 
_ cords of pulp wood (Table 27) or 17 per cent of the total of 9,148,000 cords needed 
for the entire paper requirements of the United States. Fully 96 per cent of 
_ these imports came from the countries named. : 
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Because of distance and high freights, no pulp wood is imported from Europe, 
and only about 19 per cent of total imports in all forms comes as paper. It 
follows that the great bulk of imports from Europe, 81 per cent, are pulp. 

Book paper is secured only in relatively small amounts. The tonnage of 
wrapping imports is considerably larger, a total of about 33,000 tons, and one-half 
is from Sweden. Among the papers newsprint moves to the United States in 
largest volume, totaling for 1922 about 135,000 tons and ranging downward from 
a little over 50,000 tons from Sweden to lesser amounts from Germany, Finland, 
and Norway, and to very small shipments from other countries. (Table 38.) 

The pulp-wood equivalent of pulp shipments reaches nearly 1,225,000 cords, 
67 per cent of which is sulphite, 29 per cent sulphate, and only 4 per cent mechani- 
cal. Sweden is as far in the lead in pulp shipments as in paper, with approximately 
68 per cent of the total, and Norway is second with 15 per cent. Additional 
data showing the sources of European pulp and paper shipments to the United 
States in 1922 are not of sufficient importance to warrant discussion but are 
shown in Table 40. 

Imports have made up quickly the serious interruption occasioned by the 
World War. The pulp-wood equivalent of approximately 38,000 cords in 1899 
from all European countries had increased fortyfold by 1922. The sulphite and 
mechanical pulp and the newsprint imports are derived from the spruce group 
of pulp-wood species, and in 1922 were equivalent to about 1 million cords of 
wood, or two-thirds of the total imports. Shipments of wrapping and sulphate, 
which can be secured from pine, were, on the other hand, equivalent to only 
approximately 500,000 cords. Figures 5 and 6 illustrate the growth of imports 
from European counties. 

CANADA. 


Annual imports of pulp wood from Canada now total a little more than 1 
million cords. But our total imports derived from the forests of Canadain 
1922 were in the neighborhood of 3,374,000 cords, as shown by Table 28. This 
is 37 per cent of our total requirements, and is only 12 per cent below the volume 
of material supplied to American users by American forests. It is more than 
twice the volume furnished by all other countries. It is a growth of about 
128,000 cords per year, or nearly 3 million cords since 1899, when the 420,000 cord 
import equivalent was only 22 per cent of total American requirements. 

Although when reduced to pulp wood, paper imports from Canada in 1922 
exceeded pulp, and pulp in turn exceeded pulp wood, the spread between the 
high and low barely exceeded 150,000 cords. There has been relatively little 
increase in pulp-wood imports since 1909. But wood-pulp imports during the 
same period have increased approximately 4 times, while the tonnage of paper 
is larger by nearly 55 times. The relative rates of increase of pulp wood, pulp, 
and paper imports for Canada are further shown in Figure 18. 

More in detail, pulp-wood shipments now range somewhat above 1 million 
cords, of which 83 per cent is of spruce and fir and the remainder of aspen. The 
pulp imports include a little over 300,000 tons of sulphite, a little over 190,000 
tons of mechanical, and 154,000 tons of sulphate pulp. These quantities repre- 
sent, respectively, about 13 per cent, 7 per cent, and 26 per cent of our total 
consumption of each grade. Book-paper imports are negligible. Boards total 
less than 30,000 tons, while newsprint aggregates more than 895,000 tons, 37 per 
cent of our requirements for this paper, and about 70,000 tons more than we 
produce in the United States from American wood. 
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Altogether imports in 1922 of pulp wood, pulp, and paper derived from spruce 
and fir represented 2,850,000 cords, of which, as already indicated, 870,000 cords 
were in pulp-wood form. Total imports derived from aspen, the raw material 
for soda pulp, amounted to 196,000 cords, and 92 per cent of this entered the 
country in pulp-wood form. Imports from Canada are further shown in Figures 
5 and 6. 


GROWTH OF CANADIAN IMPORTS OF PULPWOOD, 
WOOD PULP AND PAPER BETWEEN 
1899 AND |1922. 
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Fic. 18.—The United States depended on Canada about equally for pulp wood, wood pulp, and paper in 
1922. As late as 1909 pulp wood constituted our only import of note. Pulp and paperimports.are now 
growing by leaps and bounds, while pulp-wood imports are practically at a standstill. 


) 


SPECIES AND GROUPS OF SPECIES. 


The foregoing analysis of the contribution of domestic supplies and imports to 
our requirements has proceeded from pulp wood through the various grades of 
pulp and paper to the countries from which the imports have been secured. 
There remains the need for a summation of our total pulp and paper require- 
ments and imports in terms of cords of the species or groups of species of the woods 
utilized for each pulp grade. Such a summation will make it possible to relate 
the entire question of requirements and imports back to the forests, its funda- 
mental source. It is indispensable in pointing out the forest regions of the 
United States which afford the most favorable conditions for the increased cut 
needed to offset both pulp-wood and total imports. 

For our entire sulphate consumption we needed about 1,220,000 cords of wood 
in 1922. Spruce, fir, and hemlock have been used to a greater or less extent 
for sulphate pulp, but the hard pines and larches make a pulp which is entirely 
satisfactory for most purposes. It would require only about 2,000 cords of jack, 
southern, and western pine to meet current pulp-wood imports for sulphate 
pulp. Entire independence would on the basis of 1922 consumption require 
773,000 cords of these pines in addition to what we now cut, with an increase 
hereafter of 110,000 cords a year, the rate at which requirements have been 
growing since 1914. 

So far soda pulp alone accepts such hardwood species as aspen, basswood, the 
southern gums, yellow poplar, soft maple, and others of similar pulping prop- 
erties. In all the paper consumed the requirements for soda pulp in 1922 were 
only 759,000 cords. For soda pulp, entire independence and the absorption of 
pulp-wood imports are little different. The former would take, on a 1922 basis, 
196,000 cords of any one or more of a number of hardwoods, with a subsequent 
increase of only about 23,000 cords a year, the rate of increase since 1899. 

The spruce-fir-hemlock group of softwood species are now used almost 
exclusively for both mechanical and sulphite pulp. The use of jack pine for 
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sulphite pulp is still in its infaney. Mechanical and sulphite pulp together 
(Table 14) absorbed nearly 7,170,0007 cords, or 78 per cent of the total pulp-wood. 
requirements for 1922. Our pulp-wood requirements for these two pulp grades. 


PULPWOOD REQUIRED TO MEET THE AMERICAN PAPER CONSUMPTION IN 1922 
BY GROUPS OF SPECIES 


t 
Imported Pulpwood Equivalent of 
Wood Pulp Imported Wood Pulp and Paper 


MILLION CORDS 


Fig. 19.—Puip wood for mechanical and sulphite pulp constituted 78 per cent of the total required in the 
paper consumed in the United States in 1922. Use is confined almost exclusively to spruce, fir, and 
hemlock, of which there remain only limited supplies in the regions where the pulp industry is con- 
centrated. Much smaller amounts of pine and hardwoods are needed fer sulphate and soda pulp. The 
outstanding problem is, therefore, to secure additional domestic supplies of spruce, fir, and hemlock. 


have increased at the rate of 237,000 cords a year since 1899 against a rate of 
about 313,000 cords a year (Table 29) for our total pulp-wood requirements. 
The great need under present pulp and paper processes is therefore for spruce, 
fir,and hemlock. ‘To offset pulp-wood imports, it will be necessary to find about 


AVERAGE ANNUAL INCREASE IN PULPWOOD REQUIREMENTS 
BY GROUPS OF SPEGIES 1899-1922 
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Fia. 20.—Seventy-five per cent of the average annual increase in pulp-wood requirements since 1899 has 


been for spruce, fir, and hemlock for mechanical and sulphite pulp. Except in hardwoods, imports of 
paper, pulp, and pulp wood combined have increased more rapidly than the cut of domestic wood. 


870,000 cords. To be entirely self-supporting this amount would have to be 
increased to 3,916,000 cords, and it would be necessary to supplement the latter 
by an additional 237,000 cords a year to remain independent. 


7 This does not include the spruce, fir, and hemlock used in the sulphate process, but the omission is. 
partly offset by the volume of species primarily suited for sulphate pulp which are used for mechanical 
and sulphite. 
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{n the briefest possible terms, the urgent problem of the immediate future is 
to find 870,000 cords of spruce, fir, and hemlock and 180,000 cords of aspen or 
other hardwoods to offset pulp-wood imports. 

An important but less urgent problem of the future is to secure from our own 
forests sufficient additional pulp wood to cover current imports of pulp and 
paper and to become entirely self-supporting in pulp-wood supplies. This can 
be accomplished by adding a total of 3,916,000 cords to the spruce-fir-hemiock 
cut, 773,000 cords to the pine cut, and 196,000 cords to the hardwood cut. 

A third important future problem is to provide the pulp wood necessary to 
meet the increase in our paper requirements. This on the basis of the past 
decade or two would mean an annually enlarged cut of 237,000 cords of spruce, 
fir, and hemlock, 110,000 cords of pine, and 23,000 cords of hardwoods. The 
formulation of plans for future pulp-wood supplies requires a more detailed con- 
sideration, however, and this is given in the following section. 

Figures 19 and 20 represent these problems graphically, and Table 29 shows 
additional details unnecessary to discuss. 


PROBABLE FUTURE REQUIREMENTS. 


Plans to furnish pulp-wood timber in the future must rest upon probable 
future requirements for paper and upon the part of the requirements which are 
likely to depend upon wood as the raw material and the part which will come 
from other raw materials. 


PROBABLE FUTURE PAPER REQUIREMENTS. 


Any forecast of paper requirements must be more or less speculative. Regard< 
less of the obvious objections, however, some basis of this character is essential 
as a starting point in plans for supplying the necessary raw material. One of 
the methods which may be followed as a basis for a sane forecast is an extension 
into the future of the trends of the immediate past. A consideration of ali grades 
of paper together is more likely to be correct than of each grade separately be- 
cause of compensation of possible changes affecting individual grades. A curve 
indicating trends in paper consumption since 1810 is extended as far as 1950 in 
Figure 21, with some allowance for a decreased rate of increase over that of the 
immediate past. Available grade consumption data are also shown. 

The enormous present consumption of paper makes it difficult to accept con- 
sumption in 1950 as great as 13} million tons, the volume indicated in the curve. 
But a similar question might have been raised with justice in 1909, when require- 
ments were greater than those of any previous year and when a prediction of 


_the doubling of consumption by 1922 would have seemed rash indeed. The 
_ total had, however, nearly doubled in 13 years and in some grades had nearly 
_trebled. The doubling of consumption in the past 13 years and quadrupling 
_ since 1899 makes less incredible an assumption that it may possibly double again 


during the next 25. But a cheek of the forecast of probable growth of con- 


sumption afforded by projecting the curve is possible, through an analysis of 


the reasons for the past increase and a consideration of their probable future 
influence. | 
Other things being equal, growth in population would in itself mean a pro- 


_portionate increase in requirements. The present population of the United 


States is approximately 110 million. By 1950, according to the best authori- 


ties, our population should approximate 150 million. If the per capita con- 


_ sumption remains stationary, this would mean an increase in requirements by 


1950 to about 114 million tons. 
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But during the last half century particularly per capita as well as total paper 
consumption has advanced rapidly. Between 1899 and i922 per capita con- 
sumption increased $0 pounds, from about 57 to almost 147. An equal per 
capita increase during the next 25 years would with the predicted growth in 
population involve a total paper consumption of around 18 million tons. 

Some per capita increase is likely, and a considerable increase is possible. 
High prices due to pulp-wood shortage may play a part in limiting that increase; 
but they may not play a large part, for reasons that will be brought out later. 
The increase since 1899 has been in the face of an almost fivefold increase of 
pulp-wood prices. (Table 41.) Expanding per capita consumption has been 
brought about partly by the great increase in the quantity of paper used for 
books, magazines,-and newspapers, partly by an even greater increase in the 
quantity used industrially, in the products classified in Table 2 as ‘‘boards,” 
“wrapping,” and ‘‘all others.’’ Practically half of the 1922 paper consumption 
was of these classes, with newsprint, book, and fine papers making up the other 
half. The same causes that during the last 25 years have been pushing upward 
the quantity of paper used in both fields will continue to have some effect. 

A forecast of future trends in per capita consumption calls for separate con- 
sideration of each field. Density of population ordinarily stimulates per capita 
consumption of paper, largely because of the greatly increased volume of printed 
matter. Advertising accounts for much of this; and although producers and 
merchants are finding out better how to advertise, signs are not altogether 
wanting of a popular reaction against the present volume. Publishers are con- 
stantly seeking new readers and education is tending to make more. Ali things 
considered, the saturation point in consumption of printed matter still seems 
to be in the future but just how far it is impossible to predict with certainty. 

The probability of expanded use of other and possibly new paper grades 
presents other considerations. The limitations of wood fiber as an industrial 
material are unknown. Already a pronounced beginning has been made in the 
substitution of various fiber boards for lumber. The use of paper and board 
containers of various kinds since i§00 has shown an astonishing growth. In- 
creasing scarcity and cost of lumber may be an important factor in developing 
new forms of use of a material that can be produced from woods and mill waste, 
forest thinnings, and quickly grown small stock. Invention has certainly not 
yet exhausted the possibilities of pulp. A more highly organized industrial life 
and economic development that will raise the average standard of comfort are also 
factors that will tend to increase per capita paper consumption. 

The possibility that other factors, which can not now be definitely foreseen, 
will work toward decreased consumption should by no means be overlooked. 
At some future time, as a result of a combination of causes, the paper consump- 
tion curve will flatten out or even reach a peak and decline. Although the former 
is probable, just which of the two it will be, and when, no one can predict with 
certainty... 

The United States in 1920 manufactured more than half of the world’s paper 
and consumed 98 per cent of that manufactured. To supplement domestic 
material we purchased from Canada 31 per cent of her pulp-wood cut, and nearly 
32 per cent of her pulp output, about one-tenth of Sweden’s pulp production, 
and smaller amounts of pulp from a number of other countries. We purchased 
also large amounts of foreign paper, the chief item being nearly 78 per cent of 
Canada’s newsprint output. Altogether in 1920 we used 56 per cent of the 
world’s paper. The United States constitutes to-day, and has constituted for 
50 years, far and away the world’s greatest paper market. (Fig. 22.) In this 

_Tespect even the most progressive European countries are very poor competitors. 
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Germany, which is second to the United States in consumption, uses only 20 
per cent of what we now require. British per capita consumption is only half 
of ours, and all other countries fall still further below, as indicated by Figure 23, 
Even though the extension of the consumption curve in Figure 21 proves to be 
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Fic. 22.—The United States is now and has since 1875 been the world’s greatest paper market. American 
consumption in 1920 was 56 per cent of that of the entire world. 


in excess of future needs, there is no reason to believe that the United States 
will not continue for many years to be the world’s great paper market. This 
must be kept clearly in mindin the development of plans to insure future supplies 
of raw materials. A per capita increase only half that of the last 25 years, witha 
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Fic. 23.—Per capita consumption of paper in the United States is twice that of Great Britain, which in 
turn leads the other countries shown. 


population of 150 million, would bring our paper consumption by 1950 to nearly 
15 million tons. Plans for future pulp-wood supplies can hardly be made with 
safety on the basis of paper requirements less than the 134 million tons shown in 
Figure 21. 
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RAW PULP MATERIALS OTHER THAN WOOD. 


All plants are potential pulp and paper materials, and a widespread belief still 
clings that the solution of the paper problem is through the use of other forms 
of plant growth than wood. Wood is a newcomer in the pulp world. The entire 
history of pulp and paper making is the story of a search, still continuing, for 
new and more satisfactory materials. Hardly a day but witnesses the discovery, 
or more often rediscovery of some new paper-making material. Recent history 
is covered in a preceding section and need not be repeated. The resultant to 
date of the competition between wood and other materials, a competition in 
which properties, availability, costs, and other factors have come into play, is 
expressed in Figure 1, where wood is shown to be far in the lead of all other 
materials combined. If, therefore, the present is any indication of the future, 
wood will continue to be the dominant pulp and paper material. 

Among the reasons why materials other than wood have not proved successful 
for large-scale use the most important are the high cost of assemblage, transpor- 
tation to the mill and storage, and the fact that many are seasonal crops with 
comparatively low yields per unit of pulping chemicai. In the case of wood the 
growth of decades can be harvested in a single crop. Furthermore, the paper 
industry has become so accustomed to handling wood-pulp papers that pulp and 
paper from other materials are not accepted readily. Each reacts differently 
under pulping processes and the final product is slightly different and requires 
special manipulation in handling or printing. These factors have relegated the 
use of other materials than wood almost entirely to special-purpose papers, many 
of them of great economic value. The more promising of the materials now 
known warrant more detailed consideration. 

Linen and high-grade cotton rags make a strong, flexible product which is the 
standard for high-grade book and writing papers. Very little paper even of these 
high grades is, however, made entirely of rags; wood pulp is usually added, 
forming as a general average much more than half of the pulp material used. 
Low-grade rags are largely used in building felts and sheathing papers, where 
bulk and absorption qualities are necessary. Manila stock, including both rope 
and jute threads and waste, are used in the strong, porous papers which are so 
satisfactory as containers for producis like cement. 

For linen, the best rag stock for paper, the United States is largely dependent 
upon foreign countries. Demand and hence the price of linen rags is high, both 
in Europe and the United States; consequently their use is confined solely to 
very high-grade papers where low cost is not so essential. This automatically 
restricts use. 

Considerable use has been made of cotton rags, but here cost is important, and 
an active demand immediately advances price. 

Straw is now restricted almost entirely to corrugated boards, to which it alone 
imparts the requisite properties. Straw was once used for printing paper but it 
has long since yielded this place to wood. Tremendous quantities of straw are 
available for paper manufacture in the United States, but it is available in rela- 
tively small units and present use is confined almost solely to the cereal-producing 
regions. Straw is bulky and has been costly in comparison with wood. Cost 
alone has so far eliminated it as a serious competitor for the general manufacture 
of paper. 

Cotton linters have since the war been used to some extent in writing and book 
papers. This use has been made to supplement the rag supply rather than to 
compete with wood pulp. Although cotton-linter pulp is made from a waste 
‘product, the costs of production are usually above those of a similar pulp made 
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of wood. Furthermore, paper made from cotton-linter pulp is slightly different 
in texture and reaction and requires different treatment in manufacture. 

The use of bagasse, which is the waste from cane-sugar mills, is relatively 
recent and is confined chiefly to the manufacture of heavy boards. Many 
materials, such as kelp, cornstalks, the fibrous waste from other industries, a 
long list of different plants, and the soft and fibrous minerals, have been tried 
for paper, but practically all have been rejected, at least for large-scale produc- — 
tion. Cost primarily and products differing slightly or greatly in character 
from those already in use have been responsible. ; 

The use of the nonwood-pulp materials has increased slowly; that of wood 
- very rapidly, in spite of the constantly rising price of pulp wood, at times to — 
levels seemingly prohibitive. The high price of pulp wood of 1920, which in — 
many cases exceeded $30 per cord, still proved to be below the limit which would 
allow other materials to compete in large quantities. Timber can be grown in 
large volume, in several regions, for much less than this. Any great use of 
materials other than wood except for special products or in regions where wood ~ 
is difficult to obtain and extremely high priced seems improbable in the light 
of past experience and present knowledge. 


—_ 


PROBABLE FUTURE PULP-WOCOD REQUIREMENTS. 


Since we shall, in the future, probably have to depend chiefly upon pulp wood 
as the raw material for paper, it is hardly conceivable that without the most 
drastic economies we shall ever need less than the present requirements of 
9,148,000 cords. At the other extreme, if present conversion factors still hold, 
@ paper consumption in 1950 of 13% million tons, as indicated by Figure 21, 
would probably mean in the neighborhood of 15 or 16 million cords of pulp wood. 
The total would be materially influenced by such factors as the increased or 
decreased use of waste paper, almost certainly the former, and the higher pulp 
yields which may be secured through improvement of the chemical processes. 
Utilization of logging and sawmill waste would reduce the demand upon the 
forest correspondingly. 

While 15 million cords may be an excessive estimate for as early a date as 
1950, it is not too large a total on which to base plans for future forest growth. 
If requirements have not reached 15 million cords by 1950, it is likely that they 
will thereafter. Any part of it which may not be needed for pulp will certainly — 
be in demand for other products. 

Fifteen million cords is, therefore, taken as a reasonable annual production to 
which we should attempt to bring our pulp-wood supplies within the next two 
or three decades. If present ratios of utilization continue, nearly 12 million 
cords of the total would need to be of spruce, fir, and hemlock, 2 million cords b 
of pine, and a little more than 1 million cords of various hardwoods. ; 

There still remains the problem created by the concentration of the industry in 
limited regions where for many years the timber supplies have been cut so heavily — 
for lumber, and more recently for pulp wood, that they are now much reduced. — 
But the discussion of this phase is so involved in the possibility and ways and ~ 
means of solution of the entire problem that it is incorporated in the succeeding _ 
section. y 
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HOW WE CAN SUPPLY PRESENT AND FUTURE PULP-WOOD 
REQUIREMENTS. 


PRESENT TIMBER RESOURCES, DRAIN, AND REPLACEMENT. 


Important factors which require first consideration in the pulp-wood problem 
of the immediate future, and hardly less in that of the more distant future, are 
the existing timber resources of the country as a whole, the rate at which they 
are being used for pulp wood and all other purposes and the additional drain 
caused by fire and disease, and the extent to which the total drain is offset by 
new growth. The crucial function of the existing resource is to bridge over 
the period from the present to the time our forest lands can be made fully pro- 
ductive by forest management. A consideration of the resources of the United 
States as a whole will accordingly serve as a background for a necessary and 
more detailed consideration by regions, and in some cases by States. 

The pulp and paper industry is full of rumors and suggestions of modified 
and entirely new pulping processes which it is claimed will make the accepted 
pulp species available for more general use or even bring entirely new species 
into the pulp group. It is obviously possible that at almost any time the com- 
mercial feasibility of one or more of these processes may be demonstrated and 
that thereby our conception of pulp-wood resources may be revolutionized. 
Until so proved, however, all new or modified processes must remain speculative 
to a greater or less extent, and it will be necessary to base this national, regional 
and State survey primarily on established usage. The tendency in pulp and 
paper making, as in all other forms of wood utilization is, however, toward a 
gradual enlargement of the number of species regarded as suitable, and it would 
be surprising if in the future, with an increasing timber shortage and with al- 
most world-wide research into pulp and paper-making materials and processes, 
this tendency was not hastened. The stand of species not now used for pulp 
and paper making is therefore of more than academic interest, along with the 
stand of those already in demand. 

Less than a third of the original timber stand of the United States remains. 
Of saw timber, the form in which countrywide estimates have hitherto been 
considered, we now have approximately 2,200 billion feet, board measure, of 
virgin and second growth in the United States proper, and an additional 80 
billion feet in southern and southeastern Alaska. (Table 44.) Including material 
below saw-timber size we have more than 3,500 million cords of species now 
used for pulp and paper, about 55 per cent of the total stand. A much larger 
proportion of the species and hence of the volume of Alaskan timber is suitable 
for pulp, and the total is only a little short of 170 million cords. 

Of the total stand in the United States about 760 million cords, including 
jack pine, is suitable for sulphite and mechanical pulp, for which it will be 
remembered 78 per cent of the wood pulp utilized is now required. Eight 
hundred fifty million cords are suitable for soda pulp, which now absorbs 8 
per cent of our requirements, and the very much larger total of 1,920 million 
cords is suitable for sulphate, which takes 14 per cent of the total pulp wood 
needed. (Table 45.) All of the Alaskan pulp species fall within the sulphite- 
mechanical group. 

These totals make the annual pulp wood eut from American forests of 414 
million cords, the consumption of pulp wood by American mills of approxi- 
mately 1 million cords additional, and even the total amount of pulp wood 
_ required for all the paper we consume, look exceedingly small. The remaining 
_ timber must, however, meet the requirements for a large number of other impor- 
is tant forest products, such as lumber, fuel wood, ties, etc. The annual pulp 
| fo56s- 24 8 
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wood cut from American forests, although second to no product in economi¢e 
importance, is now less than 2.5 per cent of the tetal volume cut for all purposes 
or destroyed. To supply all of our present requirements and to be entirely 
independent in pulp wood, pulp, and paper would require less than 5 per cent 
of the amount of timber now annually cut or destroyed. (Table 48.) 

The total annua! drain upon American forests exclusive of Alaska falls only 
# little short of 25 billion cubie feet. While this approximates one-thirtieth of 
the- total visible wood supply of the United States, annusl replacement through 
new growth reaches only one-fourth of the drain, or 6 billiom eubie feet. Our 
timber resource is therefore becoming less by nearty 19 billion cubie feet, or 160 
raillion cords @ year. 

The general outlook might not be so serious if the cut and destruction were 
confined mainly to timber of the larger sizes.. Unfortunately, however, in the 
timber below saw-timber size drain exeeeds renewal by about three times, so 
that the possibility of replacing the larger-sized timber is rapidly being reduced. 
The drain upon the larger-sized material suitable for saw timber is still more 
exeessive, reaching five and one-half times the annual growth. 

No other interpretation of these and other known facts is possible than a 
serious future timber shortage, already in fact begnming for many important 
products. Data are not available for any very satisfactory comparison of stand, 
current drain, and growth for all the pulp-wood species taken together, but 
there is little reason to hope that the situation is much better than for the 
timber stand as a whole. While a timber shortage will in general be felt first 
in the high-grade products, sueh as lumber, an inadequate supply of timber 
means of course sharper competition among forest industries for the remaining 
material and higher prices. 

In that competition the pulp and paper industry has great advantages. It 
can use small-sized trees, and it ean under the eonditions that have hitherto 
obtained outbid the lumber industry, its chief competiter, for at least the lower 
grades of saw-log material of the species most in demand by both. The bid of 
the lumber industry for such stumpage has gone up as’ regional timber supplies” 
have been cut, but its mit is reached when it becomes cheaper to meet require- 
ments by lumber from other regions. The longer the freight haul from the 
regions of virgin ferests and the greater the stumpage values in those forests, 
the higher the competitive bid that the pulp and paper industry must be pre- 
pared to meet in the older regions. In short, a timber shortage will affect pulp- 
wood supplies, which will be higher in price and more difficult to get, even 
though requirements for pulp wood are small in eomparison with requirements’ 
for other purposes azicd with our tota! timber supplies. 

Depletion of timber supplies is also bringing an increase in the value of timber 
below saw-log size and is certain to earry that inerease further. In various parts © 
of the East conditions have already reached the point at which the practice of — 
forestry by private owners is good business. As the “expectation value” of 
young growth is reeognized, the competition of the lumber and other forest 
industries for raw material will more and more make itself feit in the form of 
higher values placed wpon immature timber and in an unwillingness on the 
part of forest owners to permit cutting of their stands except under the practice 
of forestry. 

This will undoubtedly not be wholly to the disadvantage of the pulp and paper 
industry in the long run, though at first it may come decidedly as a blessing in — 
disguise. The application of forestry will in time make available for pulp a great 
amount of small-sized material which should be cut out of growing stands to 
secure inaximum production. Eventually, it is safe to predict, economic condi- 
tions will produce a radical change in the character of the pulp and paper indus- 
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try as: related to the forest.. Compelled' to adjust itself to sustained supplies in: 
place of timber mining, it will attain: permanence by supplying its needs either: 
through pulp-wood production as an incident’ or supplement to the growing. of 
timber’ for other requirements, or through intensive production of pulp wood 
solely, on short rotations, under the principles of forestry. Doubtiess during the 
transition period at least self-preservation: will require it to resort to both. 

This; however, coneerns the future rather than the immediate: timber situa- 
tion, already summarized. That situation presents a broad and urgent national 
problem. On top of it we now face the advisability of an inereased cut from our 
own forest lands to: offset present pulp-wood imports; to meet the rapidly inereas- 
ing demands of the future, and in general-to reduce the extent of our dependence: 
upon foreign timber. This is-a handicap which must be overcome. 

A detailed examination of the widely different conditions in each of the several 
forest: regions offers the only possibility of working out a plan for an increased 
pulp-wood cut in the immediate future which. will not make the general timber 
situation still worse than itis: Before that is attempted, however, the national 
aspects of another and closely related resouree, the area.of forest iand and the 
extent to which it is now being reduced, must be taken into account. Although 
anticipating a. phase of the question whieh might logically be considered later, 
the more recent trends affecting the forest-land area. are also: projected into the 
future in order to establish an area basis for the determination of potential timber 
growth under forest management. 


PRESENT AND PROBABLE FUTURE AREA OF FOREST LAND. 


The area of forest land in the United States has been reduced from its original 
extent of about 822 million aeres to approximately 470 million. After three cen- 
turies of continuous struggle the area of improved agricultural lands has grown 
_ to 503 million acres, only slightly larger than the residue of forest land. 

It has become inereasingly evident, particularly during the last four or five 
decades, that there are very definite limitations to the further encroachment of 
agriculture upon forest lands. Decades of repeated attempts in the various 
forest regions have shown that a large part of their land area can not be put to 
profitable agricultural use. Agricultural economists have been gradually coming 
to the conclusion that the future tendency in agriculture will be more toward 
intensive cultivation of the better-lands, and that those upon which the margin 
of profit is small or uncertain, because of poor soil, or climate, or topography, or 
location, will tend to pass out of agricultural use. In some of our forest regions, 
in fact, this tendency has been under way for many years, and in many the 
reversion to forest is proceeding faster than the cultivation of new lands: Forthe 
whole United States there has: grown up during the past 50 years an area, of seores 
of millions of acres of cut or burnmed-over forest land which has not been brought 
_ into farms, in spite, until very reeently, of the greatest: popular demand for land 
in our entire history. 

Whether land of relatively low agricultural valve has gone into agricultural 
use up to the present has depended in general upon the ability of the farmer 
to make a living on it from the production of farm products. In the determina- 
tion of future land use the possibility. of greater profits from timber growing will 
undoubtedly be a factor. Unquestionably there will be a shifting of forest land 
into agricultural use in some regions and loealities, and the opposite tendency in 
others. A‘ rough classification of the area under each form of use is gradually 
_ being determined by the play of economie forces. The future area of forest 
_ land may be slightly less: or more than our present area of 470 million acres. 
_ Some agricultural economists believe that with higher production and somewhat 
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modified food requirements a somewhat larger area may be devoted to the grow- 


ing of timber with full justice to the food requirements of our future population. © 


They are strengthened in this belief by present conditions in the agricultural 
industry, in which in general the marginal lands are hardest hit. Four hundred 
seventy million acres may, however, be taken as a fairly close approximation of the 
area which will probably remain as forest land. Bas 

This total does not include the forest lands of Alaska. While there are many 
millions of acres in interior Alaska a large part of which will unquestionably 
remain forest land, this report deals only with the forest lands now included in the 
Tongass and the Chugach National Forests in southeastern and southern Alaska, 
respectively. For those 5 million acres of forest lands may be added. 

Another important factor in the production of pulp wood and of other timber 
products is the distribution of forest lands in relation to population, and hence 
to wood requirements. Except for the treeless plains between the Mississippi 
and the Rocky Mountains the forest-land area is widely distributed. Seventy-= 
five per cent of the total lies east of the Great Plains, in the territory which 
contains practically all of the larger cities and 79 per cent of our total population. 
Paper consumption increases with density of population, so that the East is 
now and will long continue to be the chief area of paper consumption. 

Our forest-land resource is still enormous in extent therefore, well distributed 
in accordance with population, and likely in the future to be at least equal to 
that of the present. One hundred and thirty-eight million acres is still covered 
with virgin timber, 250 million with volunteer second growth, and 81 million, 
devastated by logging and fire, lacks largely or altogether forest growth of any 
kind. 


HOW WE CAN SUPPLY REGIONAL PULP-WOOD REQUIREMENTS. 


The preceding discussion of national land and timber resources paves the way — 


for a more detailed regional examination of pulp-wood possibilities. For a com- 
plete and satisfactory understanding and for. specific answers to all pertinent 
questions the following data would be absolutely essential: 

(1) The size, character, and volume of the present timber stand, by species, 
and by States and regions. 

(2) The present drain, by species, States, and regions, the total drain, and 


separately the cut for different purposes; and losses from fire, insects, fungous 


diseases, and windfail. 

(3) Forest areas, by types and States. 

(4) The present growth, by species and forest types; and by States and regions; 
its character and rate. 

(5) Similarly, potential growth under forest management of varying intensity. 

Such ideal data are available for no one region, and much of it is unavailable 
for any region. The information outlined could be secured by no other means 
than an exhaustive timber survey such as has never been attempted. Lacking 
the results of a survey, the discussion is limited correspondingly, and for much 
of what is given no positive claim can be made of accuracy in detail. The gen- 
eral conclusions reached, however, are believed to be substantially correct. 


MIDDLE ATLANTIC STATES.5 


The pulp mills of New York in 1920 manufactured nearly 60 per cent of th 
total spruce-pulp-wood imports from Canada, and nearly 50 per cent of tha 
of aspen. Pennsylvania mills purchased nearly 13 per cent and 20 per cent 
respectively, of the imports of the same species. Since 73 per cent of the spruce 


— 


* The grouping of the States is that followed in the report on Senate Resolution 311 and is shown in Figure 24, 
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pulp-wood import problem and 69 per cent of the aspen problem, on the basis 
of 1920 data, centers in two Middle Atlantic States alone, the first and’ most 
critical problem is to determine what provision, if any, can be made in these 
States to offset these imports: What is to be done for the permanent support 
of pulp and paper manufacture promises to be almost equally important. The 
graphic representation of the distribution of the spruce imports in Figure 25, 
and of the aspen imports in Figure 26 emphasizes still more strikingly the 
concentration of the problem in the Middle Atlantie States: 


NEW YORK. 


New York leads all other States in the produetion of paper. It ranks second 
in the produetion of wood pulp and third in the consumption of pulp wood. 
It produces. avery large amount cf mechanical and sulphite pulps, and a corres 
spondingly large amount of newsprint paper:. Soda-pulp production is much 
smaller. 

The outstanding fact in the present New York situation as to the timber suf- 
plies and pulp-wood requirements is the very large and rapidly growing spruee-fir 
pulp-wood imports from Canada: As recently as 1906 New York imported less 
than 40 per cent of the spruce utilized in its mills, while in 1920 spruce imports 
had risen to 59 per cent of consumption.. The very large part of the total pulp- 
wood imports taken by New York has already been stated. 

The present stand of spruce and firin New York, as shown by Table 50, is rela- 
tively small, reaching altogether only about 14 million cords. Of this approxi- 
mately 7 million is on the State preserve; on which cutting is prohibited by the 
State constitution. Some of the spruce and fir lands are held by lumber eom- 
panies and as private estates for recreation. The holdings of the pulp and paper 
companies aggregate about one-seventh of the totai spruce-fir stand in. the Adi- 
rondack region. It is reported that but three or four companies have holdings 
sufficiently large to earry them.10 years without purchases of additional supplies, 
and that only one company has a supply for 20 years. 

A rather. detailed study of the New York situation along the lines of the pre- 
ceding paragraph indicates that probably less than half of the total spruce-fir stand 
is now available for pulp and paper manufaeture, a total of approximately 6% 
million cords. This stand, according to 1920 figures, is being-eut at the rate of 
about 400,000 cords a year for pulp wood, and would prove even more inadequate 
should it’ be compelled to supply any or all of the 545,000 cords (1920) additional 
now imported from Canada. The eut forlumberin 1920reached an equivalent 
of 57,500 cords. No data are available to show the cut for other purposes, or 
the-losses- by fumgous diseases, insects, and fire. The total drain on this forest, 
which is therefore unknown, is being offset by growth in the spruce-fir type of the 
Middle Atlantic States, which is confined to New York, of about 300,000-cords 
per year (Table 49); but because of State and other holdings only about one-half 
may be available for pulp wood. 

Such incomplete and unsatisfactory data as exist are sufficient to show con- 
clusively that the situation is growmg rapidly worse rather than better: The 
many New York mills which are without timber holdings of their own are most 
directly concerned. Practically all the rest, however, find it necessary to supple- 
ment their own inadequate holdings by purchases of pulp wood. Any increase 
in the cut to offset pulp-wood imports would merely draw more-heavily upon the 
already depleted stands of the State. It would intensify still further the com- 
petition between the pulp mills‘and other forms of use. Imports might be offset 
in part through increased purchases from Vermont, which, as shown later, might 
be able to supply its own mills if timber is not diverted outside of the State. 
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For some mills, or for modified processes, water shipments of pine and hardwoods 
from the South might be made. 

Hemlock, with a total stand in New York about the same as spruce and fir, 
is so widely seattered and so largely held and under manufacture by lumber 
companies that the pulp and paper industry has little opportunity to stave off 
the inevitable by shifting its requirements. 

To bring the spruce-fir lands into maximum timber growth under forest man- 
agement is a question of years, while the necessity of méeting current. demands of 
the immediate future is in the worst cases a matter of months. Without radical 
changes in the pulping processes, of a character to be discussed later, which 
would make such species as beech, birch, and maple generally available for other 
pulps than soda, the gradual exhaustion of local supplies, regardless of any other 
factors, can therefore mean only one of two things for some, atleast, and possibly 
many of the sulphite and mechanical milis—the manufacture of other materials 
than pulp, or closing down. 

Forestry measures already adopted are good as far as they go: The efficiency 
of fire protection, under the stimulus of timber scarcity and high stumpage prices 
and of State and Federal cooperation, is gradually improving. Some stands in 
the past have been cut to @ fixed diameter limit, but other cultural operations 
and replanting of waste lands to secure full production are still almost entirely 
in the future. 

On the basis of the best data available, it is believed that ultimately under 
intensive forest management production on the entire acreage of the spruce-fir 
type in New York could be brought to $20,000 cords, which is practically enough 
to support permanently the full requirements of the existing industry if all were 
available. Possibly it could be supplemented enough from hemlock to offset 
the diversion of spruce and fir to other purposes. Long before that time, how- 
ever, the wide use of other species by modified processes seems to be the only 
means of retaining a substantial part of the present development. Otherwise 
the output of the mills which will pass out of existence must be made up by 
greater production in the other regions of the United States. 

Aspen, with an 85,000-cord pulp-wood import (1920) and a cut from within 
the State of less than one-third this amount, seems from the unsatisfaetory data 
available to be as seriously jeopardized as a source of supplies for soda pulp as 
is spruce for sulphite and mechanical. Manufacture could if necessary, however, - 
be diverted to birch, beech, and maple, less desirable but still satisfactory, of 
which a stand stiil remains probably large enough to meet requirements until 
forest management could become fully effective. ; 


PENNSYLVANIA. 


Pennsylvania. was in 1920 fourth among the States in the consumption of 
pulp wocd. It was first in the production of soda pulp, and ranks high in the 
manufacture of book paper. J bas in common with the New York industry a 
dependence upon spruce-fir forests fer sulphite pulp. Data on which to base 
specific statements of timber supplies of various species,.and the part of the sup- 
plies available for pulp and paper manufacture, are very meager and unsatis- 
factory. Such as warrant specific statement are incorporated In Table 51. 

+ is most significant, however, that of the 17 pulp mills now operating in Penn- 
sylvania. only one secures its timber entirely from the State, and all but two 
others import all of their wood requirements. Seventy-four per cent of the pulp 
wood used by the mills of the State comes from outside, 45 per cent from. Ontario 
and Quebec, and the rest from West Virginia, Maryland, Virginia, North Carolina, 
and Michigan. One Pennsylvania company is even relogging old hemlock oper- 
| 4 ations for dead teps, stumps, and old logs. Eighty-five per cent of the 143,000 
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cords of spruce used in 1920 came from Canada, and 69 per cent of the 53,000 cords 
of aspen. The combined holdings of the pulp and paper companies in the State 
are approximately 90,000 acres, practically all owned by one company. 

It would seem that the large acreage of forest land within the State bearing in 
mixture the trees suitable for the soda process should fully meet the State re- 
quirements, but for these woods the pulp and paper industry meets severe com- 
petition from a very large and active coal-mining industry and from hardwood 
distillation plants. While, therefore, the soda-pulp industry is in a bad way for 
supplies, it is not so seriously situated as the sulphite mills. 

As it becomes more and more difficult to secure spruce, fir, and hemlock pulp 
wood, the requirements of the sulphite mills may in part be shifted to other 
species, for example, to southern pines from outside the State. This under 
present processes would be possible only for a limited number of mills manu- 
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Fic. 25.—The Middle Atlantic States used 73 per cent of the Canadian spruce and fir pulp wood consumed 
in the United States in 1920, and here the stoppage of pulp-wood imports would hit the hardest. 


facturing special products. Sulphite mills might in part be shifted to the soda 
process, but they would also have to import much of their material from other 
States. Pulp mills might even in some cases have to shift to other kinds of manu- 
facture as an alternative to closing down altogether. The situation may work 
out along almost any if not all of these different lines. | 

Possibly timber growth under intensive forest management on the highly 
productive forest lands of Pennsylvania would be very great and would include 
a large but unknown volume of species suitable for soda pulp, and possibly the 
hemlock needed to support at least a part of the existing sulphite industry. 
Under intensive forestry there would also be the possibility of imports of southern 
pine more than ample to meet all present and probably future requirements of 
the mills which could use it. This will be covered in more detail in the discus- _ 
sion of the Southern States. 

The industries in the other Middle Atlantic States—New Jersey, Delaware 
and Maryland—are relatively small and need not be discussed in detail. 


ie 
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It is clearly apparent, however, that the situation in both New York and Penn- 
Sylvania is extremely critical. The gradual exhaustion of local supplies, re- 
gardless of any other developments, promises to make the future situation 
worse rather than better. Any development which produces or accentuates a 
shortage of supplies will inevitably tend to stimulate the development of the 
industry in other parts of the United States. Local shortages might be met 
temporarily by modified pulping processes which would utilize other woods. 
The only promise in either State, however, for a permanent industry on any- 
thing approaching the present scale is through intensive forest management in 
the forests of pulp species, aggressively applied at the earliest possible date. 
The sooner and the more intensively it is applied the larger the part of the present 
industry it will be possible to save and maintain. 


NEW ENGLAND STATES. 
Next to the Middle Atlantic States, the New England States are most im- 


mediately and seriously concerned as to their pulp-wood supplies—Maine and 
New Hampshire for spruce, and Maine also for aspen. As a group, the New 
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Fic. 26.—The soda-pulp mills of New York and Pennsylvania used 69 per cent of all imported aspen in 
1920, and are most concerned as to continued supplies. Maine mills are involved, but in less degree. 


England States secured (1920) 20 per cent of the entire Canadian spruce-pulp- 
wood import, and about 31 per cent of the aspen. This relationship to the 
Middle Atlantic States is shown graphically in Figures 25 and 26. The spruce-fir 
forest of northern New England is the chief center of the mechanicai and sulphite 
pulp and the newsprint paper industry in the country; Massachusetts plants are 
devoted primarily to book and writing paper 


MAINE. 


Maine leads all the States of the country in the production of wood pulp and 
consumption of pulp wood. The pulp-wood cut is 214 times that of New York, 
but the area of spruce-fir forest in the wild lands of the State is more than 4 times 
as large and the volume of these species available for pulp wood is 314 times 
as large, so that Maine has been and will in the future be in a much better posi- 
tion to support its present industry than New York. . 

Total spruce-fir stands, now probably under 45 million cords, are being drawn 
upon annually to meet the lumber cut and the pulp-wood consumption of the 
State which take about 1,470,000 cords, and to supply possibly an additional 


- 75,000 cords of pulp wood for New Hampshire. (Table 53.) he losses from 


the spruce bud-worm epidemic during the past few years have been estimated at 
about 2744 million cords. The amount of loss from other insects, fungous 


diseases, and fire is unknown. The volume of material cut for other purposes 
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than lumber and. pulp, while small, is also unknown. Partly offsetting these 
drains is the present. growth of the spruce-fir type, which for all New England. 
has been estimated at 1,060,000 cords a year. Maine contains about 85 per 
cent of the type. Entomologists estimate that this rate of growth has been 
reduced approximately one-third by the bud-worm epidemic, and will so cou- 
tinue for several years. 

A rather detailed study indicates that only aenenciiaaiin 3414 million cords 
out of the total stand is available for pulp. Only 6 of the 17 timber holdings in 
Maine which contain more than 100,000 acres belong to pulp and. paper com- 
panies. Such companies hold only about 20 per cent of the wild-land area of 
the State, on which the spruce and fir are almost. entirely located. Excepting 
the large holding estates, lumber companies now hold between 12 and 18 per 
cent of the wild-land area, in contrast with the ownership 20 years ago of practi- 
cally 100 per cent. To supplement their own holdings, pulp and paper com- 
panies depend upon Canada and upon purchases from: a number of large estates, 
which for many years have followed a crude system: of forestry in allowing the 
cutting of trees above a specified and. progressively lowering diameter limit. 
This practice and the development of a more and more efficient fire protection, 
aided by rather unusually favorable climatic conditions, have preserved in™ 
Maine a more satisfactory timber supply and growth than in almost any other 
region. The stand availaie for pulp is being cut at the rate of about 1,020,000 
cords a year for mills in the State, with additional shipments: to’ New Hampshire. 
Local mills also in 1920 supplemented domestic supplies with imports of aie ss: 
mately 93,500 cords of spruce and fir. 

These are the known facts bearing upon the present situation aa the iad 
diate future. ‘They do not make it possible to measure etther in exact terms, 
but are sufficiently clear to warrant the conelusion that there are too many 
entries on the wrong side of the ledger and that it already shows too mueh of a 
deficit. t 

The outlook, unless modified pulping processes can make other species avail-' 
able, is probably an enforeed curtailment of pulp and paper production more or 
less gradual, dependent on developments, which will hit first and hardest. the 
pulp mills without available timber supplies of their own. The cut of many 
other mills will probably be shifted in much greater degree than: at present to 
their own inadequate holdings, with still more’ serious overcutting. It is very 
doubtful if immediate application of the most intensive forestry measures over 
the entire spruce-fir type of the State can produce results soon enough to prevent 
such a eurtailment. The outlook for the immediate future, although far better 
than in New York or Pennsylvania, is farfrom bright. Ultimate future>possi- 
bilities in spruce and fir production can best be considered for New England as a 
whole. 
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NEW HAMPSHIRE. 


New Hampshire is much less favorably situated than Maine. The total stand — 
(Table 54) of spruce and fir is probably less than 914 million cords, and this is 
being reduced annually at the rate of about 296,000 cords by the cut for lumber 
and pulp wood alone, and an additional amount by fire, insect infestations, and 
fungous diseases. The spruce bud worm, while much less serious than in Maine, 
has been responsible for heavy losses. Growth can be judged only in the light 
of a total for the spruce type of New England of 1,060,000 cords, and the fact 
that. 10 per cent of the type area is in New Hampshire—at best only the roughest 
kind of an approximation. 

Spruce-fir stands available for pulp and paper manufacture probably fall under 
514 million cords. The pulp mills of the State consume about 300,000 cords of 
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American wood, of which possibly as much. as 100,000 cords is seeured chiefly 
from Maine, but. some also from Vermont. They consume also about. 75,000 
cords from-Canada. Unless relief can be secured through new pulping processes, 
the outlook in. New Hampshire is similar to that for Maine but far more serious. 
The- effects of shortages would inevitably be extended: in part to Maine and also 
to Vermont. Except as indicated, curtailment of production seems the only 
possible outlook. The hemloek supply is. relatively small, and is available to 
such. a limited extent that it affords no hepe of relieving the situation. 


VERMONT. 


Vermont offsets its exports of spruce and firto New York and New Hampshire 
to the: extent of about 10,000 cords, on the basis of 1929 data, by imports frony 
Canada. The data available (Table 55) make it more or less uncertain. whether 
the Vermont mills can continue at their present capacity, even though intensive 
measures of forest management are immediately put into effect on all of the 
spruce-fir lands. Unquestionably the margin is too small for any reasonable 
degree of satisfaction. Vermont, however, is in a very much better situation 
than New Hampshire, and probably even than Maine. 


POTENTIAL SPRUCE GROWTH IN NEW ENGLAND. 


The tumber and pulp-wood eut of spruce and fir in the three northern New 
England: States-now reaches above 2 million cords a year. Importsfrom Canada 
inerease the consumption of the pulp mills by 180,000 cords of spruce and fir. 
‘The replacement by growth in the spruce-fir type, which has been estimated at 
1,068,000 cords, is now temporarily reduced by the:spruce: bud worm and is offset 
still further by additional losses of unknown amounts through other insects, fire, 
and disease. The opportunity for lerge production under intensive forest 
management, hewever, is very favorable. With such management applied to 
the entire 10 million acres of spruce-fir lands, growth could be brought ultimately 
to 3,350;006 cords: (Table 52.) Not all of the timber in the spruce-fir type 
consists of spruce and fir. On the other hand, the: beech-birch-maple type in- 
eludes: enough spruce and fir to balance: Future allowance must be made for 
‘probable use of spruce and fir for lumber and other purposes. But the total of 
3,850,000 cords is so far above present requirements, even when supplemented 
by imports from Canada, that it will well justify the most intensive efforts to 
bring it about. 

As a. stimulus, there is the 1920 cost of $26.78 per cord for imported spruce 
pulp woed delivered at the mill. This is unquestionably more than enough to 
cover the entire cost per cord-of growing a crop of pulp timber.. large part of 
this cost grew out of the searcity of timber, competition among purchasers for 
the available supplies, and high freight costs for excessive hauls. This is a sum: 
‘which the pulp and paper industry might better have placed in such part as 
eeded in timber cultural operations on American soil than in freight on Cana- 
dian wood. ‘The total possible growth in the spruce-fir region of New England 
alone falls only about 650,000 cords short of the total 1922 pulp-wood cut of all 
‘species in the United States. \ 


SODA PULP WOOD IN NEW ENGLAND. 


_ Neo eonsideration has: been given to the soda-pulp industry of New England. 
“Maine mills take practically the entire Canadian export to New England, about 
54,000: cords: (1920) of aspen a year. This volume could possibly be supplied 

irom: the seattered aspen stands of the State if it became neeessary, and there 
ould still be the entirely feasible: possibility of utilizing beech, birch, and maple 
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instead. Large stands of these species have usually, up to the present, been 
passed over, and the possibility of growth exceeds those in the spruce-fir type by 
approximately a million cords a year. Competition for these species for other 
purposes will grow, however. The mills of Massachusetts can draw upon suit- 
able species from the oak-chestnut-yellow poplar and oak-pine types, which 
could supply larger quantities than at present. 

-The situation which must be met in New England is primarily that of increas- 
ing the growth of spruce and fir rapidly enough to prevent a serious curtailment 
in the more immediate future of mechanical-sulphite pulp and newsprint paper 
production. All of the information available indicates that, without a possible 
use of other species by new pulp processes, there will have to be some curtailment — 
of production through the gradual exhaustion of domestic supplies. Such ex- 
haustion, even though it is not aggravated by other conditions, will unquestion- _ 
ably tend to force the development of an industry in other parts of the United 
States. Increased pulp and paper production in the Northeast can only follow 
timber yields, brought about by intensive forest management, higher than the 


drain on the forest. 
: LAKE STATES. 


Although the pulp-wood import problem of the Lake States is only 7 per 
cent of that of the entire United States, these States rank below only the New 
England and the Middle Atlantic States as a center of pulp and paper produc- 
tion. They manufactured in 1920 over 20 per cent of the wood pulp in the © 
United States, mostly for newsprint paper, and Michigan and Wisconsin have = 
large production of other papers. The question of first importance, and one of : 
the immediate future, is the possibility of making up from our own forests, if © 
necessary, the 70,000 (1920) cords of spruce pulp-wood imports of Michigan and 
Wisconsin. The second problem, also one of the immediate future, is the possi-— 
bility in a region with a well-developed industry of enlarging the scale of manu- 


facture enough at least to offset a possible curtailment in the two State groups 
already discussed. The third problem relates to the size of the industry which 
can be maintained permanently in the future, and particularly whether thereis © 
the opportunity to reduce our imports of paper and pulp by means of an enlarged — 
pulp-wood cut. These considerations place the Lake States immediately follow- 4 
ing the Middle Atlantic and New England in point of urgency. | 


MICHIGAN, 


output almost entirely to book, other high-grade papers, and boards. The 
total stand of spruce and fir is estimated at 6 million cords (Table 57), half of — 


indicate. The total stand of the State does not make a very good showing in 
relation to the present lumber cut and consumption of domestic pulp wood, | 
amounting to about 130,000 cords (1920), and further the geographical separas — 
tion of the upper peninsula, which contains the great bulk of the stand, makes 
this timber tributary chiefly to the Wisconsin mills. The Michigan mills, most — 
of which are on the lower peninsula, are thrown back on the small scattered — 
spruce-fir areas in the swamps of the lower peninsula, and already secure nearly 
40 per cent of their spruce and fir from Canada. With or without imports of 
pulp wood, the outlook of the immediate future for spruce and fir promises to be 
worse instead of better. 

Hemlock in Michigan is used for sulphite pulp nearly as extensively as spruce 
The hemlock stands, three times as large as the spruce and fir, are mostly on the | 
upper peninsula. The lower peninsula pulp mills secure their hemlock ma 
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from the upper peninsula, in competition with the Wisconsin pulp mills, from 
lumber companies which hold and cut most of the timber. A solution of the 
problem of the immediate future through the greater utilization of hemlock is 
not so promising as it might be. 

The greatest opportunity will be a shift, already in process to the jack-pine 
stands, which are double those of spruce and fir, although in part so scattered as 
to be unavailable under present conditions, or under any that are likely to obtain 
in the near future. Jack pine, however, in case of need may possibly be made to 
carry the sulphite industry until forestry measures can insure a permanent timber 
supply. Even this will depend to some extent upon how serious an epidemic of 
jack-pine sawfly, now apparently beginning in the Lake States, proves to be, and 
upon the growing demand for jack pine for other purposes. Michigan mills 
manufacture practically no soda pulp. But there is enough aspen, basswood, 
beech, birch, and maple on the lower peninsula to support an industry of perhaps 
50,000 to 100,000 cords a year. Possible timber production under intensive 
forest management will be discussed for the Lake States as a whole, the only 
manner in which the character of the data available justifies. 


WISCONSIN. 


Wisconsin has for many years ranked third among the States in pulp produc- 
tion, and now approaches New York closely. Its production is confined largely 
to mechanical and sulphite pulps. It ranks about third in both newsprint and 
total paper production. 

Although only about 27,500 cords of spruce pulp wood were imported in 1926 
from Canada, Wisconsin is in about as critical a condition as to available supplies 
within its own boundaries as any other State. The tendency among the Wisconsin 
mills has been to acquire only small holdings to tide over possible emergencies, 
and to depend upon the open pulp-wood or log market for normalsupplies. The 
stand of spruce in the State, probably about 1 million cords, of which only a part 
is available for pulp wood, is so small that it could hardly supply the spruce 
requirements of local mills for more than two or three years if they were entirely 
dependent upon it. Although the totai stand of fir is somewhat larger, probably 
still less than of spruce is available for pulp wood. The hemlock stands, while 
originally extensive and still amounting to more than 30 million cords, are held 
very largely by lumber companies, so that aside from their own timber holdings 
paper mills have to secure hemlock logs in competition with the sawmills. 
(Table 58.) : 

in 1920 a representative of one of the companies purchasing pulp wood for a 
large number of mills stated that spruce supplies for the Wisconsin mills were in 


_ 1904 secured largely in Wisconsin, and that in 1915 these mills had to bring their 
_ material from farther north, in Minnesota, but that it was rarely necessary to 
' go more than 50 miles north of Duluth. In 1920 a material part of the supplies 
- came from the extreme northern part of Minnesota. Spruce was being hauled 


in 1920 from 700 to 750 miles by rail from Minnesota to Wisconsin milis, and 


- from 1,000 to 1,200 miles from Canada. Meanwhile, the competition of Minne- 
- sota mills, alarmed as to their own future supplies, had become so severe that 


Wisconsin was forced to secure its spruce in rapidly increasing quantities and at 
higher freights from the northern peninsula of Michigan. 

Most of the spruce and fir now used comes either from Minnesota or the upper 
peninsula. Competition of Minnesota mills threatens gradually to eliminate that 
source, and the upper Michigan supply is comparatively limited. For hemlock, 
of which a much larger stand still remains both in Wisconsin and the upper - 


peninsula, the milis can draw on their own small holdings in both States; to a 
certain extent they may be able to trade their hardwood timber for hemlock; 
they can as in the past purchase the poorer logs from logging operations. They 
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mey in more severe competition take higher-grade- logs in addition, and they — 


may as heretofore purchase from farmers second-growth hemlock, exeeedingly 
limited though it is, and thereby aid in eliminating the possibility of future hem- 
lock stands. The heavy hemlock cut for lumber, which is nearly twice-that for 
pulp in Wisconsin, the eut for other purposes, and losses from-fire, insects, disease, 
and windfall, the failure of hemloek to reproduce up to the present: time except 
in very limited quantities, and the small holdings of pulp companies, all-tend to 


offset: the seeming advantage from the-size of the present stand. In spite of these 


handicaps the: cut of helmock can probably be increased to a greater or less 
extent for a relatively limited period, possibly for two decades, to offset decreas= 
ing supplies of spruce. But there is litthe promise of any material enlargement of 
the industry on the basis-ef hehmeock supplies in the immediate future, and there: 
seems to be no chance for a permanent enlargement. 

As in Michigan, only the jack.pime-remains.. Wisconsin has- a stand of 10 
million cords, in part so seattered as to be unavailable-and in part certain to be 


demanded for other use. This can probably be supplemented from the upper 


peninsula and Minneseta: Entomologists believe’ however that the jack-pime: 
stands of the Lake States are threatened by an attack of the jack-pine sawfly, and 
this may reduce the amount available. Just what losses may result, and how 
they may affect future pulp-wood supplies, it isimpossible to predict with certainty. 
The present sulphite industry can possibly, however, be maintained on hemloek 
and jack pine until new supplies of the pulp timbers ean be grown, if the most 
energetic efforts to grow them are begun immediately and generally. Otherwise, 
barrmg new pulp processes, future curtailment is inevitable, with or without 
pulp-wood imports. For mechanieal pulp the prospects: are far less favorable, 


beeause it depends chiefly upon spruce, uses hemlock only at a comparative’ 


disadvantage, and finds jack pime still less satisfxetory. 

Possible timber production under intensive forest management will be consid- 
ered for the three Lake States as a group. It may, however, be stated here that 
the possibilities of growing hemlock in the future are not very bright under any 
methods of management now known. Theamount of spruce grown in Wiseonsin 
will not: be large enough because of the relatively small area of spruee lands in the 
State. It should be possible to grow very much larger quantities of jack and 
other pines, from which, if proper methods can be developed, the sulphite if not 
the mechanical-pulp industry ean be-perpetuated. 


MINNESOTA. 


Mechanical and sulphite pulp and newsprint paper are the chief products of 
the Minnesota mills. Minnesota imports no pulp wood from Canada but rather, 
as stated, ships 2 considerable amount into Wisconsin. Fully 99 per cent of the 
1920 pulp-wood consumption of the State was spruce, and unfortunately the 
stand of this timber is relatively small and widely scattered. Because of the’ 
latter fact, probably not over half of the total estimated spruce stand of 5 million 
cords can be counted on for the immediate future, and even less of the 3 million 
cords of fir, which is defective. (Table 59.) The lumber and pulp-wood cut 
together, including shipments to Wisconsin, and without the cut for other 
purposes, losses from fire, insects, and disease, are probably nearer 600,000 than 
500,000 cords annually. Losses of both balsam and spruce are known to be 
arge already from an attack of the spruce bud worm which has assumed epidemic 
proportions. The extent of replacement. by current growth is unknown. 

According. to the best data available, therefore, the future of sulphite and 
mechanical-pulp making in Minnesota is very precarious if relianee is to be upon 
spruce alone. There is, however,.a much larger stand of jack pine, estimated at 
16 million cords, to which sulphite requirements, if not those for mechanical 
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pulp is being diverted to supplement failing spruce supplies. Unfortunately,. 
however, entomologists believes that an epidemic of Jack-pine sawfly, which has 
_ already done extensive damage in Canada, now threatens the jack pine of Minne=- 
gota and the Lake States.. There is also a relatively large stand of aspen of good. 
- quality, estimated at 15 million cords, which might be made the basis of a soda- 
pulp industry of perhaps 100,000 cords a year.. This species is now being cut 
for soda pulp only in very small quantities. There is also a stand of tamarack 
_ suitable for sulphate pulp, estimated at 15 million. cords, but 60 per cent dead. 
Dead tamarack, however, remains suitable for pulp wood fer a long period. 


FUTURE TIMBER GROWTH IN.THE LAKE STATES. 


The total area of spruce-fir lands in the Lake States is about 414 million acres, 
slightly less than half thatin New England, but nearly twice that in New York. 
(Table 46.) Growth under intensive forest management will probably average 
slightly less:than in either. It is estimated that, under intensive forest manage- 
ment upon the entire area, approximately 1,360,000 cords of spruce and fir could 
eventually be growneach year. (Table 56.) This, forail three states, combined, 

_would leave a margin of about 400,000 cords of spruce and fir in excess of the 
total 1920 spruce-fir lumber cut and pulp-wood consumption, including imports 

from Canada. The latter amount would be available to replace hemlock,. or 
for an enlarged pulp and paper production, or for other uses. 

Possible growth in the pine type, under intensive forest management, has been 
_ estimated at. more than: 1244 million:cords a year. The white and Norway pine 

of which the stand-is composed in part would probably be so valuable for other 

purposes: that. they would be available only to a smail-extent for pulp and paper 

making. itis reasonable to assume, however, that possibly 1 to 2 million cords 

a year of jack pine, which is also produced in the pine type, would be available 
for pulp. In addition to a possible use for sulphite pulp, it is entirely suitabie 
for sulphate pulp. Instead of waiting for the general development of forestry 
_ over the entire area of pine lands it would be entirely feasible for the pulp and 
paper industry to devote a part of these lands to jack-pine production, and 
thereby meet their own requirements. Tamarack also is suitable for sulphate 
pulp and may become a-factor if the sawfiy can be controlied. 

Growth in the beech-birch-maple type can also be brought to a very large 
figure, in excess of 10 miliion cords a year. Possibly methods of timber growing 
may be developed under which hemlock can be kept an important species in this 
type as at. present. It is rather to be expected, however, that the 530,000 cords 
_ (4920) of hemlock now used: for pulp will, after the exhaustion of virgin supplies, 
have to be secured largely or altogether from other species. In any case the type 
$ includes species of value for soda-pulp manufacture, and a large volume compared 

with present use would be available, notwithstanding large present and probabie 
4 future demand for these species for lumber and similar purposes. 
On the whole, therefore, from the standpoint of timber production alone, there 
Ris a possibility, under intensive forest management, of a more varied and a very 
: much larger permanent pulp and paper industry than at present, although there 
_ are very definite limitations on the size of the industry which can be supported on 
"spruce and fir alone, and hemlock apparently offers little beyond two. decades. 
Altogether, with a possible annual growth of nearly 31 million cords of pulp 
species, a pulp cut of any amount up to 5 million cords would not be unreasonable, 


PACIFIC COAST STATES. 


| The preceding discussion of the three State groups: where the American pulp 
andi paper industry is now centered clearly indicates the serious objections to en- 
ing the spruce-fir-hemioek cut sufficiently to make up all or any part of the 
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present pulp-wood imports of 800,000 to 900,000 cords until the rate of timber | 
growth can be increased through forest management. An enlargement to reduce © 
pulp and paper imports or an expansion to cover in whole or in part the normal 
future growth in our requirements would be still more out of the question. Unless 
temporary relief can be secured through new pulping processes, a reduction of the 
cut is probable or certain in several of the States within a relatively few years 
under the most favorable conditions which can be anticipated. 

To produce at home the pulp and paper now imported, and probably in part at 
least to absorb pulp-wood imports, it will therefore be absolutely necessary to 
turn to new regions. The regions which must receive first consideration are those 
which can furnish large quantities of spruce, fir, and hemlock, since upon these 
78 per cent of our requirements depend. There will be great advantages if being 
able to go to regions with virgin timber supplies which can support an industry 
while forest production is being got under way. Two regions, Alaska and the 
three Pacific-Coast States—Washington, Oregon, and California—offer excep- 
tional opportunities in this respect. Almost any new region may incidentally 
involve the solution of relatively minor technical difficulties as a phase of the 
development of large new industries. 

The opportunity in the Pacific-Coast States for the development of a greatly 
enlarged sulphite and mechanical-pulp industry is based upon supplies of virgin 


spruce, fir,? and hemlock much larger than in any other forest region of the United 


States. Still larger stands of pine afford a similar opportunity to increase the pro- 
duction of sulphate pulp and the grades of paper, such as wrapping and boards, of 
which it forms a part. The three States contain a very large and well-developed 
lumber industry, which is still expanding rapidly, so that any enlargement of a 
pulp industry must, to some extent at least, compete with other use of timber. 
While the national forests of the coast States contain large amounts of timber, 
still more is in private ownership. 

The Pacific Coast States contain of all species about half of the remaining saw 
timber of the United States. They contain about one-fourth of the stand of 
pulp species in cords. More than one-third of the total stand of these States, or 
nearly 900 million cords (Table 60), consists of pulp species, and a little more 
than 400 million cords of the pulp species are suitable for sulphite and mechanical 
pulp, while all of the remainder is suitable for sulphate. 


It was estimated in 1920, in the report on Senate Resolution 311, that the total F 


drain on the forests of this region exceeded replacement by growth by about 
three and one-half times. This is partly due to the large cut, supplemented by 


fire and disease, and partly also to relatively large stands of virgin timber, in 3 


which such growth as occurs is offset by the deterioration of the old trees. Utiliza- 
tion for lumber still leads by far all other forms, probably constituting 95 per cent 
of the total cut. Washington has, in fact, led the country in volume of lumber 
cut since and including 1905, with the exception of one year. 


SPRUCE-FIR-HEMLOCK PULP WOOD FOR SULPHITE AND MECHANICAL PULP.: 


Half of the 400 million cords of sulphite-mechanical pulp timbers is western 
hemlock, and the remainder Sitka spruce and various true firs, obviously not — 


including Douglas fir. The hemlock and spruce occur almost entirely in Wash=- 


ington and Oregon, the fir in all three States. Sitka spruce occupies a relatively 
small area on or near the coast. Hemlock, while sometimes in pure stands, 
ordinarily occurs in mixture with spruce or frequently with Douglas fir. On 
the high slopes of both the Caseades and the Sierras are pure stands of various — 
firs, but ordinarily this group of species is found with other trees in practically 
all of the types of the region. The scattered manner in which some of the trees 
occur, the inaccessibility of a part of the stand, and the loss of some of the mate-— 


® Includes the true firs but not the species known as Douglas fir, 
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rial in logging operations will make a large but uncertain amount unavailable for 
pulp and paper manufacture. 

Lumbering operations of the past have commonly discriminated against 
hemlock and the firs. Very often a large part of the hemlock found in Douglas fir 
stands has been left because it could not be manufactured profitably into lumber. 
This is less true to-day of hemlock, because general depletion of timber supplies 
has brought a growing appreciation of itsintrinsic value. It still holds true, how- 
ever, of much of the fir. The spruce occurs in quantity in a relatively limited 
territory, so that, all things considered, the cut of the mechanical-sulphite species 
for lumber has been small up to the present. In 1922 it reached, in fact, only 
about 1} billion board feet out of a total lumber cut for the three States of about 
104 billion board feet. 


HUNDRED REMAINING STAND OF ee SUITABLE FOR PULP 
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Fic. 27—The immediate availability of the remaining pulp-timber supplies is greatly reduced by their 
distribution, the great bulk of the stand being in regions which now have few pulp mills. Pine con- 
stitutes a very large part of the remaining supply, but present demands are relatively small. 


A comparison of the totai stand of spruce, fir, and hemlock on the Pacific coast 
with that of regiohs now using similar species for pulp will give a somewhat 
_ better idea of the possibility of an enlarged pulp-wood cut than a mere statement 
of total stand. The total stand in the Coast States is more than six and one-half 
times that of related species in New England, but the cut for all purposes is~ 
“smaller in the West by nearly 450,000 cords. The three Western States contain 
more than 10 times the spruce, fir, and hemlock stand of New York and Pennsyl- 
-vania, but the cut of the latter States is more than half that of the Western 
States. The relationships outlined, of stand to present cut, are shown graphi- 
cally in Figures 27 and 28. We are now taking approximately 3,345,000 cords 
of pulp wood alone from the spruce-fir-hemlock forests of New England, the 
s Middle Atlantic, and the Lake States combined. The Pacific Coast States, with 
Vtwice the total stand, could probably, with anything approaching the same 
‘standard of utilization as in the East, be expected to furnish an equal amount 
the near future. This would mean an increase of more than 3 million cords 
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over the 274,000-cord pulp-wood cut of 1922. There is no apparent reason why 
the use of these species in the Pacific Coast States for pulp wood should not 
become the dominant use. 

Washington, in which logging operations are most fully developed, contains 
by far the largest amount of spruce-fir-hemlock timber on the Pacific coast. A 
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Fic. 28.—The pulp-wood cut is now centered in the Middle Atlantic, New England, and Lake States, — 
a: ip Tpbeg ARLE & 
where, as shown by Figure 27, the remaining stand of pulp timber is relatively small. 


a 
| 
field study into the possibility of securing pulp wood from logging operations was — 
made in 1920 in the part of the State west of the Cascades. It showed the pos- ; 
sibility of securing at that time approximately 500,000 cords a year of low-grade 
hemlock, spruce, and fir logs, which have usually been difficult to sell and which 
could undoubtedly be used more advantageously for pulp. It was found that 
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it would easily be possible to secure from the area logged over annually, an addi- 


tional 185,000 cords, by taking out material of saw-timber size but.a little smaller 
than that which is now logged for lumber. Without, therefore, taking into 
account the possibility of utilizing a very large amount in small trees and broken 
material now left in the woods, and of using sawmill waste, the study disclosed 
the possibility of securing 635,000 eords of pulp wood from 1920 operations 
designed primarily for lumber. 

There is no reason cther than lack of pulp-wood markets why there should not 
be operations in Washington designed primarily to secure pulp wood, or why 
operations in stands containing a large percentage of pulp species should not be 
designed to secure saw timber from the material most suitable for that purpose 
and pulp wood from the remainder of the stand. ‘There are great possibilities 
in the integration of the lumber and pulp industries, which, as will be shown 
later, would make entirely feasible large use of both logging and sawmill waste 
for pulp. 

Furthermore, as the lumber cut of Washington increases during the next 
decade or so, which it promises to do, the amount of pulp wood available in con- 
nection with lumbering operations should increase. More and more as these 
operations proceed they will include stands of timber with higher percentages of 
the pulp wocds and lower percentages of the Douglas fir, which is now chiefly 
sought. This might for some time offset largely or altogether a gradual falling 
off in the lumber cut in Washington, the beginning of which may not be more 
than a decade or so ahead. 

The total stand of timber in Oregon is larger than in Wen, but the per- 
centage of puip species is lower; and except for the fir stands on the higher slopes 
of the Cascades the pulp species are more scattered in mixtures with other tim- 
bers. The amount of timber in Oregon now inaccessible is relatively higher than 
in Washington. It is reasonable to expect, therefore, that the pulp timber which 
will become availabie in the immediate future will be largely in connection with 
lumbering operations. The anticipated decrease in lumber cut in the South is 
certain to stimulate that of Oregon, and this should afford an increasing oppor- 
tunity to utilize the pulp timber which occurs in mixture. In fact operations 
designed to secure both saw and pulp timber can be made more advantageous 
than for saw timber alone. Practically all of the pulp wood cut in Oregon now 
comes from lumbering operations. 

Fir occurs in considerable quantities in the California pineries, and it should 
be possible to remove it economically for pulp wood in connection with lumbering 
operations. In California reliance can also be had upon the pure fir stands of 
the upper Sierra slopes. The sulphite and mechanical output that ean be 
developed in California, however, is smaller than that in Washington or Oregon. 

The question of available water power is also an important consideration in 
connection with an enlargement of the pulp and paper industry, and particularly 
in connection with the manufacture of mechanical pulp. Part 2 of Senate Docu- 
ment 316, ‘‘Electrical power development in the United States,’ places the esti- 
mate of the total potential water-power resources of the States of Washington, 
Oregon, and California at approximately 113-million horsepower minimum, as 
compared with a little less than 28 million for the entire United States, and 
slightly more than 23-million horsepower maximum, as compared with the total 
of slightly less than 54 million for the entire United States. Water powers, 
potential if not developed, are accordingly large enough to encourage rather than 
retard any possible enlargement of the pulp and paper industry. Since the 
cheapest and most accessible powers have generally been developed and are in 
use by other industries, water power for an enlarged pulp and paper manufacture 


would be more expensive than in Alaska. 
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Within the time available it has been impossible to study the economic possi- _ 
bilities of competition by the west coast industry in eastern pulp and paper 
markets. Washington mills in 1920 paid on the average $10.90 per cord for 
hemlock and spruce pulp wood, delivered at the mill, while New York mills paid 
$25.01 per cord for spruce under the same conditions. This one item of cost of 
wood at the mill would go a long way toward offsetting the freight on paper from 
the’ west coast to Atlantic ports. An enlarged future demand would on the one 
hand tend to increase prices through competition for stumpage, and on the other 
to reduce the cost of delivering pulp wood at the mill through a larger, better 
established, and more effective organization for this purpose. 

The future possibilities of a mechanical-sulphite pulp industry on the Pacific 
coast, present pulping processes considered, depend primarily upon the yields 
which can be secured of spruce, fir, and hemlock under intensive forest manage- 
ment. Unfortunately no data are available which show separately the potential 
erowth of these species. They occur primarily in mixture with nonpulp species, 
and the growth and yield figures available cover types rather than individual 
trees. The greater part of the existing stand occurs in what is classified as the 
Douglas fir-spruce-hemlock type, which on the Pacific coast includes an area in 
excess of 25 million acres. (Table 46.) While present growth of this type falls 
somewhat short of 54 million cords a year it is estimated that under intensive 
forest management production could ultimately be increased to more than 24 
million cords. From this total it would appear entirely feasible to maintain 
permanently a pulp and paper industry consuming from 3 to 314 million cords a 
year. This is the approximate volume already indicated as that to which the 
spruce-fir-hemlock cut of the near future might be increased. 

In this survey it must be kept in mind that possible growth in the Douglas fir- 
spruce-hemlock type is much faster than in the corresponding types of the North- 
east and the Lakes States. While the average possible growth under intensive 
forestry for the spruce-fir type in the Northeast as a whole is estimated at 45 
cubic feet per acre per year, and in the Lake States at 35 cubic feet, that for the 
coast Douglas fir-spruce-hemlock type has been placed at 112 feet. The possi- 
bilities in the Northeast, on small tracts under exceptionally favorable conditions, 
of 80 cubic feet per acre per year may be increased on the Pacific coast to 170 
cubic feet. Assuming the production of pulp species alone, it would require an 
area of only approximately 8 million acres on the west coast to produce our total 
spruce-fir-hemlock pulp requirements of about 7,170,000 cords. This area is 
only a little over half of the forest area of Maine. Production of the 3} million 
cords indicated for the Pacific Coast States would require only 4 million acres, 
with correspondingly larger areas if nonpulp species or if less intensive methods 
of management were involved. It would be entirely feasible, if the pulp and ~ 
paper industry desired, to produce its future requirements on a relatively small 
ageregate area. 

Still another future advantage lies with the Pacific coast forests. Growth is 
so rapid that pulp wood may be produced on very short rotations. While ro- 
tations of 50 years as a minimum will probably be necessary in the eastern spruce 
forests, it should be entirely feasible with similar standards of utilization to grow 
spruce, fir, and hemlock in the Pacific Coast States on rotations of 30 years. 


‘PINE PULP WOOD FOR SULPHATE PULP. 


The preceding discussion has dealt entirely with possibilities of sulphite and 
mechanical pulp production. The three Pacific Coast States, however, contain | 
more than 490 million cords of pine and other species suitable for sulphate pulp." 


10The possibility of using Douglas fir for sulphate pulp is not taken into account although a small 
volume is now being used. A very smallamount of Douglas fir is also being used with cottonwood in 
the manufacture of book paper. ‘The existing stand of Douglas fir is very large, probably two or three 
times that of pine and other species suitable for sulphate pulp in the Paciffe Coast States. The pos- 
sibilities for growing Douglas fir are also very large. 
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(Table 60.) Nearly all of this timber is pine, and mostly western yellow pine. 
The total drain upon the sulphate-pulp species probably reaches about 31% 
million cords annually, and it exceeds the current growth six or seven times, for 
essentially the same reasons as those given in the case of the sulphite-mechanical 
pulp species. 

Under intensive forestry, however, it should be possible to grow annually in 
excess of 1214 million cords. Much of this will be needed and cut for saw tims 
ber, but a large volume would undoubtedly be available for sulphate-pulp manu- 
facture from thinnings and defective logs and trees. Western yellow pine par- 
ticularly makes a very satisfactory wrapping paper. Under forest manage- 
ment it should not be difficult in the future, if not immediately, to secure from 
the pine stands of the Coast States any desirable part, or all, of the 773,000 cords 
of sulphate pulp wood now imported in one form or another from Canada and 
Europe, or in addition, to take care of the annual increase in requirements of 
110,000 cords for some years to come. 


ALASKA. 


Alaska, as already indicated, is one of the two outstanding regions with large 
virgin supplies of softwoods adapted to sulphite and mechanical pulp. As 
compared with tne Pacific Coast States, Alaska has the advantage of practically 
pure stands of these species of pulp timber, lower stumpage prices, and cheaper. 
power. It has the disadvantage of being considerably farther from the large 
paper markets, and of pioneer conditions which would tend to hamper the 
development of an industry. Ordinarily the pulp and paper industry has fol- 
lowed lumbering, and has either had to displace the sawmill through competition 
or to take the material which the sawmill left. In Alaska, however, cutting - 
operations for lumber and other purposes are small, so that in this respect there 
would be a greater opportunity for the development of a dominant pulp and 
paper industry than in the Pacific Coast States. 

To insure the development of the pulp and paper industry on the basis of 
continuous and permanent supplies ample to meet requirements, the area of the 
two national forests in Alaska, to which this discussion is confined, has been 
divided into allotments or compartments. Each of these compartments is of 
such a size and character that with available timber resources and water power 
a pulp plant will be permanently supported and such additional timber furnished 
as may be needed by sawmills for local needs. Under this plan there can be no 
overdevelopment of manufacturing plants in relation to raw material. 

The forest itself forms the northernmost extension of the heavy coast forest 
of Washington and Oregon. In the western part of the area under consideration 
it merges with the interior forests of white and black spruce which extend entirely 
across the continent from the Atlantic. Sixty-five per cent of the 80 billion feet, 
board measure, consists of western hemlock, already proved by actual use to be 
a satisfactory sulphite-pulp-wood species; and an additional 20 per cent or 


more consists of Sitka spruce, comparable in its properties for both mechanical 
and sulphite pulp with the various spruces of the eastern United States and 
Canada. While these species are suitable for construction and box material, 


general lumber requirements, piling, and similar purposes, and are being so 
used in increasing quantities, the general belief of those most familiar with the 
Alaskan forests is that their great future use will be for pulp and paper. This is 
especially true of the Tongass National Forest, in southeastern Alaska, which 
contains more than seven-eighths of the total stand. 

With due allowance for the probable cut into other products and with con- 


E sideration of the timber below saw-timber size, these forests unquestionably 
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contain 100 million cords available for pulp wood, and probably even a larger ~ 
amount. The estimates are based upon intensive cruises covering nearly 600,000 
acres, upon more extensive cruises covering nearly 800,000 acres in addition, and 
on a general knowledge of the remainder of the area. The surveys have dis- 
closed stands running as high as 200 cords to the acre. An average stand of 
nearly 40 cords to the acre was found on one large pulp and paper tract. 

The pulp and paper industry can no longer afford to locate in new regions on 
the basis of existing stands of timber alone. It must inquire also into the pro- 
ductive capacity of the soil and the timber species which can be grown. The 
heavy rainfall of southeastern Alaska insures rapid growth, not equal, to be 
sure, to that of western Washington and Oregon, but probably far in excess of 
anything that can be hoped for in the Middle Atlantic, New England, and Lake 
States. Using only the estimated growing rate of the spruce-fir forests of New 
Engiand, the Alaskan forests will easily produce 2 million cords of pulp timber 
each year. From the standpoint of permanent supplies, it will be safe, in the 
judgment of the best informed foresters, to develop in the immediate future a 
pulp and paper industry up to these requirements. 

The production of the Alaskan forests is more than twice enough to make up 
the 800,000 to 900,000 cords of spruce-pulp-wood imports from Canada. It 
wouid take up for eight and one-half years the normal annual increasé of 237,600 
cords of spruce, fir, and hemlock for sulphite and mechanical pulp. Jt is more 
than half of our total dependence for pulp wood, pulp, and paper from all 
countries, equivalent to 3,916,000 cords, derived from these species. The total 
eut of spruce and fir for Canadian mills was 2,660,611 cords in 1922. Alaska 
has frequently been described as a second Norway in its possibilities for pulp 
and paper making. Yet the Norwegian industry consumes only about 1 million ~ 
cords a year, and that only by overcutting. Swedish consumption has reached 
about 3 million cords. ps 

The pulp and paper industry can not, however, depend upon timber supplies © 
alone. Abundant and cheap water power is equally essential, especially in the © 
manufacture of mechanical pulp. It will require not to exceed 500,000 horse- 
power of continuously available power to convert 2 million cords of pulp wood 
a year. Four hundred thousand horsepower is already known to be available 
in southeastern Alaska, 325,000 horsepower of this in sites or groups of 5,000 
horsepower or more that can be developed economically for pulp manufacture. 
These statements of water-power resources are based upon data collected in a 
systematic survey which the Forest Service has had under way for a number 
of years, in cooperation with the water-resources branch of the United States 
Geological Survey and with the Federal Water Power Commission. Intensive 
surveys have still to cover half or more of southeastern Alaska. A considerable 
but unknown amount of power can be developed from the flood waters of large 
rivers for about six months of the year. A few airplane flights over southeastern 
Alaska have indicated a large number of lakes which had not previously been 
mapped but some of which will undoubtedly be of value for storage purposes. 
Economic development and ability to pay higher prices for power will increase 
the number of sites that can be developed. 

To conditions favorable to the development of a pulp and paper industry 
must be added suitable mill locations and deep-sea transportation. Mills can 
be located within easy and cheap towing distances from adequate timber su 
plies. Sheltered channels afford yearlong deep-sea transportation, and th 
advantages which such transportation affords for incoming supplies and f 
outgoing products. 
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‘Both timber and power can be secured from the Forest Service and Federal 
Power Commission, respectively, under terms which President Harding in his 
Seattle speech on' Alaska described as follows: 

“IT venture, with some knowledge of conditions in various paper-making 
countries, to state that no better contract, indeed none so geod. can be secured 
in any of them.” 

The development of the pulp and paper industry has unquestionably been 
retarded by the pioneer conditions which obtain in Alaska. The relatively few 
settlements are rather widely scattered. This means, among other things, the 
lack of local skilled labor, particularly for a new industry, which would also 
have to contend with a lack of local supplies and with the absence of machine- 
shop facilities. These conditions would necessitate the carrying of larger stocks 
at the plant and relatively long delays in securing new médterials and parts by 
boat from the Pacific coast or by the Canadian railroads. 

Capital moves slowly into new regions, and this is especially true in industries, 
such as pulp and paper manufacture, requiring large initial investments. While 
the great development of pulp and paper manufacture in the United States has 
come during the last three decades, the failure to meet American demands has 
increased most rapidly during the last decade, a period much of which has been 
so unsettled as to make pioneering efforts especially hazardous. American 
capital has gone to the eastern Canadian forests, which are nearer to American 
centers of consumption and in which conditions are more comparable with these 
in the Northeastern and Lake States. Alaska has seemed very remote, and 
until recent years there has been an absence of the detailed, authoritative 
data, necessary to secure real interest on the part of capital. Ocean freights, with 
a relatively small volume of traffic, have been high. Alaskan timbers are suit- 
able for newsprint production, and until the war newsprint priees particularly 
were relatively low. 

Neither time nor the funds available have permitted an attempt to secure 
exact data on the possibility of successful competition of Alaska in eastern pulp 
and paper markets with Canada, or even with American mills. A few signifi- 
cant facts, however, will be given. Average prices paid by American mills for 
imported spruce were $27.98 per cord in 1921 and $21.87 per cord in 1922. 
Since these were average prices, many mills must have paid more. In one large 
pulp unit on the Tongass National Forest, the timber on which was recently 
sold, it was estimated that, exclusive of a purely nominal figure for stumpage, 
the cost of pulp wood at the mill from the more accessible timber on the area 
would not exeeed $5.50 per cord, and that for the entire sale area the cost would. 
be approximately $8 per cord. These estimates are based on 1923 wage scales 
and mill eosts. They leave a large margin for the payment of freight from 
Alaska to eastern markets, as compared with spruce-pulp-wood prices of 1921, 
er even 1922. This is particularly true if the concern which undertakes a pulp 
and paper development finances its own system of ocean transportation. 


SOUTHERN STATES. 


Second in importance to our dependence for sulphite and mechanical pulp 
woods is that for sulphate pulp wood. As shown by Figure 27, the southern-pine 
States from Virginia to Texas contain far and away the largest supply of suitable 
timber and have the additional advantage of easy access to the principal markets 
of the country. Two-thirds of the timber stand of these States, or nearly 1,300 
millon cords, is of species used to a greater or less extent for pulp (Table 61), and 
the greater part of this is pine. 

The South Atlantic and Gulf States, considered separately in the repert on 
Senate Resolution 311, are here combined because of similarity of conditions and 
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of pulp timbers. They contain nearly 178 million acres of forest land. (Table 
46.) The States of this region have, since the passing of white-pine supremacy, 
led the country in lumber production, but the cut of pulp-wood timber ha 
always been insignificant. In 1920 it reached: only about 440,000 cords, not 
including slabs and waste. The virgin stands which have largely supplied the 
lumber cut of the past are fast disappearing. 


——— 


SPRUCE AND HARDWOOD PULP WOOD. 


Less than 10 million cords of the total stand are of the spruce-fir-hemlock 
group, the stands of which are very heavy and occupy a relatively limited area. 
on the higher slopes of the southern Appalachian Ranges. These stands, while 
of great present value, have much -less significance in an enlargement of the 
existing industry or the development of a permanent pulp and paper industry 
than similar amounts of the same species in either New England, New York, or 
the Lake States. The possibility of reproducing these forests is much less 
certain, so that no safe prediction can be made as to their future as sources of 
pulp-wood supplies. 

Various soda-pulp species—cottonwood, birch, beech, maple, yellow poplar, 
basswood, and red, black, and tupelo gums—are scattered over an enormous 
territory and aggregate 335 million cords. The remaining virgin stands are 
chiefly in the lower Mississippi bottom lands and along the Gulf coast. A large 
part of the other hardwood stands have been more or less heavily and repeatedly 
cut over in the past. Considerable areas are now chiefly valuable for fuel or 
pulp wood. While cutting far exceeds growth, there are undoubtedly many areas 
from which a large volume of pulp material could be taken as thinnings and 
improvement cuttings, and in fact its removal might be made to constitute one 
step toward better forest management. It should easily be possible to take care 
of our present shortage of 196,000 cords of soda-pulp-wood timber from this 
territory if proper methods of forest management begin with the cutting, and 
to enlarge this at the rate of 23,000 cords a year to absorb our increasing needs 
for years to come. Relatively small areas could, if worked for pulp timbers 
alone, be made to produce the entire volume required. 
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PINE PULP WOOD FOR SULPHATE PULP. 


Three-fourths of the pulp stand consists of various species of southern yellow 
pine, amounting to about 940 million cords. (Table 61.) Under present pulping 
processes it is being utilized almost exclusively for sulphate pulp and wrapping 
paper and boards. A bare beginning has been made in its use as bleached 
sulphate pulp for book paper in substitution for sulphite pulp. The commercial 
feasibility of this practice has been demonstrated, and wider use is a distinet 
possibility. There is also the possibility of substituting pine, in part at least, 
for the spruce and hemlock used in sulphite and sulphate pulp for wrapping paper 
and boards. Potentially, as will be shown, there is the further possibility of 
using pine in larger quantities in a modified sulphite process. With present 
practices as the standard, however, the chief demand for this enormous southern 
pine resource will be to relieve our dependence for sulphate pulp. 

The cut of southern pine now exceeds its growth by about three times. Such 
second growth as we have is almost entirely voluntary. Most of the stands, in 
fact, have persisted in spite of destructive lumbering and equally destructive 
naval-stores operations, and annually or periodically recurring fires. With a 
certain amount of care, the leaving of a few trees in cutting, fire protection during 
the critical stages of tree development, and similar measures, the growth of the 
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southern pines could be enormously increased. With a reasonably distributed 
industry and with the immediate adoption of forestry measures there should be 
no difficulty in taking care immediately, in the South alone, of our present total 
dependence upon foreign countries for an equivalent of 773,000 cords of sul- 
phate pulp wood and of the annual increase in our needs of 110,000 cords a year. 
The demand for small material for pulp wood would undoubtedly stimulate 
rather than retard the interest in timber growing in the South through increas- 
ing the value of the product. Much of the material needed for an enlarged 
southern paper industry dependent on pine couid be secured from desirable thin- 
nings and from small or defective logs. Even without forest management the 
pulp and paper industry could probably expand in the South through ability to 
take a good deal of timber away from the lumber industry in a competitive 
market; but this could not be particularly desirable from the standpoint of the 
public. 

The southern pines occur in both the southern-pine and the oak-pine type. 
Possible growth of the pine alone under intensive furestry is estimated at more 
than 40 million cords a year. Much of this will be needed for saw timber, fuel, 
and other purposes, but the total dwarfs present sulphate-pulp requirements of 


1,220,000 cords and the current rate of increased demand so greatly that there 


should be no difficulty in meeting enormously enlarged future needs, provided 
the adoption of intensive forestry methods precedes or at least accompanies the 
development of the industry. If future developments make possible the use of 
pine for other pulps, a very large volume of pulp wood will be available. Some 
of the possibilities of such developments are discussed later. The pulp and 
paper industry has also the opportunity to devote relatively small areas exclu- 
sively to pulp-wood production. The total sulphate requirements could be 
grown on 2 million acres, for example. 

Here, as in the West, is the opportunity for producing material of pulp-wood 
size in very short rotations. Fifteen to twenty years in the South will produce 
large yields of thinnings, which can be repeated pericdically until it is desirable 
to remove the remaining stand for either lumber or pulp wood, or for both. 

Other conditions is the South are believed to be favorable for an immediate 
and permanent future enlargement of pulp and paper making. The southern 
mountain streams furnish ample power. Forest lands occur in both large and 
small holdings. A pulp and paper concern has before it the alternative of acquir- 
ing its own lands or of placing its dependence upon the timber grown upon farm 
wood lots, or other and larger holdings. Operators desiring to locate in the 
South and to acquire their own timberlands are not restricted to denuded forest 
lands. It is easily possible to secure at relatively low prices partly grown stands 
for future needs, as well as timber already large enough for pulp. 

In much of the South there is the possibility, with long-leaf and slash pines, of 
combining naval stores with pulp production or of combining both with lumber 


_ production, and finally of extracting the resinous products from the pulp wood 


itself. The South has a distinct advantage over the western pine stands in pulp 
and paper manufacture on account of the handicap to the Western States of dis- 
tance from the great eastern and middle western markets. 


ROCKY MOUNTAIN STATES. 


The Rocky Mountain States afford an opportunity for enlarged sulphite and 
mechanical pulp operations in the near future, but to a much smaller degree 
than the Pacific Coast States or Alaska. They afford a similar opportunity for. 
sulphate pulp, but here also in much smaller degree than in the Coast States or 
the South. The opportunity in both cases is based, as in Alaska and the Pacifie 
_ Coast States, on remaining supplies of virgin timber. 
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The Rocky Mountain States embrace a large territory of varied forest condi- 
tions. The northern Idaho and western Montana forests are similar in many 
respects to those of the Pacific coast in Washington and Oregon. Relatively 
heavy stands of western yellow pine in the north grow gradually lighter to the 
south. Large areas are oceupied by lodgepole-pine forests, resembling the jack 
pine of the Lake States. The forests of various mountain ranges, except in 
some cases in the north, are widely separated by open, treeless country. 

The Rocky Mountain States now support fewer pulp and paper mills than any 
other forested region of the United States. This is partly a matter of density 
of population and local demand for paper, partly the economie impracticability 
up to the present of shipping pulp or paper long distances by rail to the mar- 
kets of the Middle West and East. The handicap of the rail haul as contrasted 
with a possible water haul from the Pacific Coast States and Alaska may grad- 
ually disappear with increasing population in the Rocky Mountain and Middle 
Western States, the growing demand for pulp and paper, and the inability of 
eastern and western forests to meet requirements. 


{ 
| 
SPRUCE-FIR-HEMLOCK PULP WOOD. | 


More than four-fifths of all the timber of the Rocky Mountains is of the pulp 
species, estimated at 440 million cords. (Table 62.) The stand of 88 million 
cords of spruce, fir, and hemlock is larger than that of New England, much 
larger than that of the Middle Atlantic States, and nearly as large as that of the 
Lake States. Except in central and northern Idaho and northwestern Montana, 
however, the sulphite-mechanical pulp species are much more scattered and 
hence correspondingly less available. A part of the Idaho and Montana timber 
is inaccessible under present conditions. 

Northern Idaho supports a well-developed lumber industry, the tendency of 
which has been, as in the Pacific Northwest, to pass by the spruce-fir-hemlock 
group of pulp species. Practically the only cut of the latter is for lumber, and 
for that the cutis small. A large amount of timber apparently suitable for pulp 
is being left on cut-over areas. A large portion of the central Idaho material is 
still inaccessible. There is an opportunity in the Engelmann spruce, fir, and 
hemlock stands cf northwestern Montana for an enlargement in the immediate 
future of the sulphite and mechanical pulp output. Here the percentage of the 
spruce-fir-hemlock group is larger than in northern Idaho, and the lumber industry 
is much less developed, so that there would be fewer handicaps in securing material 
for pulp and paper mills. "Water power is ample. 

A great opportunity is afforded to increase the pulp-wood cut by a proper 
coordination of the lumber and the pulp and paper industries in logging, and the © 
use by each of the material most suitable for its products. Such an arrangement 
should aid materially in reducing the amount of wood now wasted in logging 
operations because of lack of market, and could even include the use of sawmill — 
waste for pulp manufacture. Pulp requirements need not, however, be secondary 
or incidental to lumber. They can, in fact, constitute the dominant use for 
spruce, fir, and hemlock. 

Unfortunately, growth data for the species of the spruce-fir-hemlock group 
are not available, since they are ordinarily mixed in types containing nonpulp 
species. A part of the growth under intensive forest management in the Douglas 
fir-spruce and the white-pine types, totaling together nearly 4} million cords, as 
well as that in the yellow-pine type reaching nearly 6 million cords, eould be 
counted on. Possibly 1 million cords a year would not be unreasonable for 
pulp potentialities of the near future, and permanently thereafter. 
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* PINE AND LARCH PULP WOOD. 


. The sulphate-pulp pines and larch in the Reeky Mountain region together 
total about 342 million cords, a much larger present volume than that of the 
spruce group. White pine, the most heavily eut species now, will be in even 
_ greater demand for lumber in the future, so that only relatively small amounts, 
if any, will probably be available for pulp wood. ‘Yellow pine, with a present 
stand of more than 135 million cords, is being a little less heavily cut now than 
white pine, but is certain to increase in demand for both local and general lumber 
markets. There is the distinct possibility, however, in regions of extensive 
stands that thinnings and low-grade logs could be used economically for pulp 
in connection with lumbering. The tetal amount available would probably be 
relatively small. The stand of lodgepole, a species entirely suitable for sulphate 
and possibly also, because of its similarity to jack pine, for sulphite pulp, is only 
slightly less than that of yellow pine—about i130 million cords. Ledgepole is 
now less in demand in the Rocky Mountains than either western yellow or western 
white pine. From the standpoint of supplies alone there are undoubtedly 
opportunities in Montana, Wyoming, Utah, and Colorado for its immediate use 
for pulp. Its growth under intensive fcrestry, estimated at 43 million cords a 
year, should afford a permanent future supply. There is no apparent reason 
why the paper industry should not become one of the most important if not the 
major consumer oi lodgepole pine. To the pines must be added Baee, with a 
stand of 34 million cords. 
The greatest possibility for sulphate puln from the various species discussed 
is probably from lodgepole, with western yellow pine and larch second, and white 
pine a minor possibility; altogether they might supply from 1 to 2 million cords 


a-year continuously. 
CENTRAL STATES. 


The forests of the Central States, except for relatively small stands of spruce 
and fir-in West Virginia and Tennessee, the scattered hemlock in the same terri- 
_ tory, and the northern extension of the southern-pine stands in Tennessee and 

Missouri, are made up of a wide variety of hardwood-pulp species. One-third, 
or about 240 million cords, of the total stand in the region consists of pulp 
_ species, and four-fifths of the pulp stand is composed of about 10 hardwood species 
suitable for soda pulp. (Table 63.) Half of the total hardwood stand consists 
of birch, beech, and maple. The oppcrtunity is for an enlargement of the 
- pulp-wood cut of hardwood for soda pulp. 

The Central States now support a large number of paper mills, which manu- 
- facture chiefly book and boards, but they have few pulp mills. As in all eastern 
and most western forest regions, the forest is being heavily overcut, at about 
four times the rate of replacement by growth, and a large area now supports only 
' scrub hardwood trees with far too little promise of high-grade products, such as 
lumber. Properly conducted operations in such forests could be made of material 
_ benefit by the removal of poorer and more due trees, thinnings, ete. Out of 
i this could come an immediate increase in the supply of pulp wooed for seda pulp, 
. and as the forests are gradually brought under management any such enlarge- 
- ment of the industry could be supported on a permanent basis. With properly 
directed cutting, such an enlargement of pulp and paper manufacture could be 
_ made to stimulate rather than retard the development of forest management. 
Paper manufacture would be handieapped as now by having to ship in sulphite 
pulp from other regions. The amount which: could be secured from the spruee- 
fir-hemlock stands of the western Appalachian Ranges would be small, and pos- 
‘sibly unreliable for a permanent industry. 
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Potential growth under intensive forestry of the four or five types containing 
soda-pulp timbers is very large, reaching nearly 29} million cords a year. Out 
of this total could unquestionably be secured soda pulp wood enough to meet all of 
our present deficit of 196,000 cords, and in addition enough to meet for an indefinite 
period to come the annual increase in our needs which now amount to 23,000 
cords. Relatively small areas devoted exclusively to the growing of soda-pulp 
species would produce the entire amount of the present and greatly enlarged 
future requirements. 


NATIONAL TIMBER GROWTH UNDER FOREST MANAGEMENT. 


In some of the more critical types and regions, as for example the spruce-fir 
type in the Middle Atlantic States, the current pulp-wood demand alone would 
absorb all or more than the total estimated growth under intensive forest manage- 
ment. Intensive forestry on the entire area of the type would, therefore, be 
necessary to support an industry of the present size under present pulping pro- 
cesses. In other types and regions, however, the pulp and paper industry could 
meet its own requirements from relatively small areas of forest land intensively 
managed or from larger areas with a cruder system of forestry. The use of 
southern pines for sulphate pulp is a casein point. In either case pulp and paper 
concerns have the opportunity to secure and reforest land areas sufficient in size 
to meet their own supplies. 

Regardless of whether either of these two or an intermediate condition obtains, 
however, the question of pulp-wood production and that of wood production for 
all other purposes upon the entire area of forest land, are so closely related that 
they can not be separated. The consideration of possible timber growth, there- 
fore, affords a necessary background both from the standpoint of the publie 
interest and that of the pulp and paper industry, for the solution of the whole 
pulp and paper problem. 
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POSSIBLE GROWTH UNDER CRUDE FOREST MANAGEMENT. 


Forest lands in every timber region of the United States can be kept productve 
by simple, practical, and relatively inexpensive measures. On some lands 
thoroughgoing fire protection alone will assure a new crop, not necessarily of 
the best species in the least time, and almost certainly with reduced yields, but 
still timber crops. In other forest types such additional measures as the reserva- 
tion of seed trees or of the smaller trees at the time of cutting will be necessary. 
Such measures as these constitute a preliminary step toward intensive forest 
management. 

Under such simple measures, however, it is estimated that the present annual — 
growth in the entire United States of 6 billion cubie feet could be increased by 
1950 to 10 billion. Ten billion feet, however, falls far short of the 25 billion 
feet now taken from the forests or destroyed, and at the present rate of use, tim- 
ber scarcity is making itself felt in other products than pulp, including such im- 
portant products as lumber and ties. 

Simple forestry measures, however, if continued for a long enough period, 
could be made still more productive. The effect of cumulative fire protec- 
tion would be pronounced -and the area containing growing stands of timber 
would be steadily increased, so that ultimately it is estimated under these 
methods growth on our 470 million acres of forest land might be increased to 14 
billion cubic feet. Fourteen billion feet is better than ten, but the possibility of 
this annual growth is far in the future and is still only a little more than half of 
what we now destroy or use from the forest each year. A limitation to any such 
production would inevitably mean a most drastic reduction in timber use in the 
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United States, affecting lumber and practically every other forest product. Pulp 
wood, because of its competitive advantages, might be better off than most of 
the others. 


POSSIBLE GROWTH UNDER INTENSIVE FOREST MANAGEMENT. 


Intensive forest management, which would force our forest lands to their 
greatest effort, will require effective protection against fire; and methods of cut- 
ting the mature timber that insure prompt and complete reforestation. It will 
require the selection and concentration of growth on the best species in each 
region. It will require cultural operations such as thinnings, which alone can 
keep the stand at optimum growth and which in Europe yield, and in this country 
may be expected to yield, a revenue from forest land before the main crop reaches 
maturity. I+ will require a cut so regulated that no more than the equivalent of 
the current growth in the whole forest will be taken annually or periodically. It 
will require a grasp of technical methods of timber growing comparable with what 
has slowly been developed for producing timber crops in Europe, and for pro- 
ducing agricultural crops in the United States. To make the practice of inten- 
sive forestry universal, or even the rule, throughout the United States can at best 
be only a gradual process. Forest land can not be brought to its full growing 
power in a short time. 

Based upon the best data that we now have on the growth of Americen trees 
and forest types, checked by European experience. it is estimated that our 470 
million acres of forest land could ultimately be made to produce in the neighbor- 
hood of 27 billion cubic feet annually. (Table 47.) Such a yield leaves a fairly 
comfortable margin over the present annual cut of 22% billion cubic feet, but a 
rather narrow margin when the increased present drain, estimated at 2} billion 
cubic feet, from fires, insects, and disease is added. Intensive forest manage- 
ment, however, must strive to reduce this loss. The more successful such efforts 
are, the greater will be the margin between present requirements and possible 
ultimate timber growth, with corresponding leeway for increased utilization to 
supply our growing demands for pulp wood, luimber, and other products. 

The margin between the present drain on our forests and the possible growth on 
our entire area of forest land under intensive forestry exceeds 22 million cords, 
and more than half of this total, or something over 12 million cords, is of pulp 

' species. We now lose about 20 million cords of timber each year through fire, 
insect infestations, fungous diseases, and windfall, and more than half of this is 
pulp timber. To these possible amounts of wood that may become available 
in the continental United States, must be added 2 million cords a year to cover 
estimated growth in southern and southeastern Alaska. There is thus a possible 

~ tota! of 14 million cords, plus the 5 or 6 million cords additional which ought to be 
saved from fire, insects, and disease, to be drawn upon in providing for an in- 

- erease of our pulp-wood cut from the present 4% million cords to the objective 

of 15 million cords previously set. To what extent this timber will, if grown, be 
actually available for use by the pulp and paper industry will depend upon the 
amount and severity of competition by other industries for the same timber. 

The possibility of using small timber from thinnings, thereby increasing tim- 
ber growth, and of usingthe smaller and more defective logs in connection with 
- operations requiring high-grade timber, should tend to make the solution of the 
_ problem mucheasier. Our greatest future difficulties will unquestionably be in 

supplying the high-grade material for such products as lumber, which requires a 
long growing period. It is fortunate that our resources are not limited to the 
" possibilities of growing pulp wood on the basis of present manufacturing prac-~ 
_ tices, which alone have been included in the estimates of possible pulp-wood cut 
; in the regional discussions. 
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ESSENTIAL SUPPLEMENTARY MEASURES FOR MEETING 
REQUIREMENTS. 


Increased use of logging and sawmill waste through closer correlation of the 
lumber and pulp industries, increased use of waste paper, and reduction of waste — 
in pulp and paper manufacture afford possible ways to reduce the drain on the 
forest for our paper requirements. At the same time, a wider use of species 
would tend to distribute the problem of pulp-wood supply more widely and te 
make its solution easier. 


UFPILIZATION OF LOGGING AND SAWMILL WASTE AND INTEGRATION OF TDIMBER- 
USING INDUSTRIES. 


Census reports indicate that the use of logging and sawmill waste in pulp 
making is decreasing in the United States. The quantity thus untilized in 1922, 
about 88,000 cords, was only about one-third of that in 1909, the first year for 
which figures are available. (Table 5.) ‘The decrease has accompanied rapidly 
increasing pulp-wood prices. There are probably a number of reasons for this 
unexpected falling off. Lumber manufacture in any one sawmill set or location 
has hitherto been largely temporary, and the pulp and paper industry has ordi- 
narily come in near the elose of the major lumbering operations. In fact, in 
New England and New York it has been hastening the exit of lumber manufacture. — 
Probably, therefore, there has been greater and greater difficulty in securing 
sawmill waste. If European experience is a guide, another factor of importance 
is the organization in the United States of lumber and pulp and paper manu- 
facture as separate industries having no relation to each other. The general re- 
sult probably is that pulp manufacturers find it so troublesome and expensive to 
secure logging and sawmill waste from lumber companies that its use has gradually 
been discontinued. 

Tt is shown in the article entitled ‘“‘Timber: Mine or crop?” published in the 
1922 Yearbook of the Department of Agriculture, that the waste in primary 
lumber manufacture in the United States amounts to approximately 5.13 — 
billion cubie feet a year. Deducting the pessible lumber saving through im-_ 
proved methods of manufacture and utilization, there would still remain un- 
utilized an enormous volume of material, equivalent to more than 40 million 
cords a year. More than half of the present stand of timber in the United States 
is of species suitable for pulp, and the lumber cut of the pulp species is roughly 
in proportion. It is entirely out of the question to expect the utilization of any 
large proportion of this waste for years to come. But with the pressure of high 
pulp-wood prices, the insistent demands of a growing population for paper, the 
development of a more stable lumber industry based on a succession of forest 
crops, and the coordination, as in Sweden, of lumber and pulp utilization, it should 
in time be possible to utilize several million eords of waste a year. | 

In Sweden, for example, most of the large sawmills have box factories, planing 
mills, charcoal plants, and finally sulphite and sulphate pulp mills which operate 
partly on logging and sawmill waste and partly on logs which ean not be sawed 
profitably into lumber. ‘These groups of mills operate under single control, so 
that it is possible to divert logs from one product to another as conditions war- 
rant. It is reported, in fact, that the entire Swedish pulp and paper industry, 
one of the most important in the world, operates incidentally to a forest manage- 
ment designed for saw-timber growing. No wood is cut primarily for the Swedish 
pulp mills. Thinnings are made to meet the requirements of the forests, and this, 
with poorer logs and sawmill waste, constitutes the entire supply of raw material 
for pulp. 

This is the ideal arrangement, to which the correlation of the lumber and pul 
industries in the United States should come in many regions. That it is feasi 
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- even now is shown by large enterprises in the South and in the Lake States which 

- combine lumber manufacture on a large scale with pulp and paper manufacture 
on an almost equally large scale. There is at least one concern in New England 
which follows the same plan to great advantage. Several of the pulp mills on 
the Pacific coast and many of the mills in the Lake States are dependent in part 
or altogether upon poorer logs cut during the lumber operations. 

But we still have a very long way to go before we can appreach the Swedish 
ideal. With a forest area of approximately 55 million acres, all of which lies 
above the northern limit of the United States proper, and with a timber growth 
still short of the full capacity of its soil, Sweden is able to produce annually 
about 3 million cords of pulp wood. On the same seale the United States, with 
its 470 million acres of forest land, and with a potential average production more 
than that of Sweden, should be abie, as illustrated by Figure 29, to produce at 
least 26 million cords of pulp wood as an incident to lumber production, even 
though a much smaller proportion of our species are now regarded as suitable for 
pulp. 


POSSIBLE UNITED STATES PULPWOOD CUT, ON 
RATIO OF SWEDISH CUT TO FOREST AREA 


PRESENT 
PULPWOOD 
CUT 


UNITED STATES| 36,000,000. cords _ 


“a 
ic. 23.—if Sweden can cut 3 million cords of pulp wood from 55 million acres of forest land annually, the 
United States, with forest management and balanced utilization, should be able to cut 26 million cords 
onthesameratio. The possibilities in the United States areeven greater. Practically all of the Swedish 
Species are suitable for pulp, while in the United States pulp species form only about 55 per cent of the 
present stand of timber. But average growth in Sweden is 24 cubic feet per acre, while that estimated 
for the United States is 58 cubic feet, more than twice as much. 


INCREASED USE OF WASTE PAPER. 


Reuse of waste paper, now about 85 per cent wood, reduces correspondingly 
the annual demand on the forests. American mills consumed a little less than 
140,000 tons of waste paper in 1889, or about 12 per cent of the total volume of 
paper consumed that year. In the next 30 years the use of waste paper grew 

to nearly 1,855,000 tons, cr about 29 per cent of the total volume of paper 
_ consumed. 
One great obstacle to more extensive use has been the lack of a satisfactory 
_ de-inking process, but this obstacle has now been surmounted from a, technical 
standpoint if not from that of actual commercial operation. The cost of collec- 
_ tion and storage now limits reuse to large centers of population, but the possibili- 
ties in this direction are stiil far from exhausted. More general municipal collec- 
_ tion and utilization of waste materials will tend to increase the amount of waste 
_ paper available, while higher prices will tend to make more and more feasible 
the use of this paper. : 


S REDUCTION OF WASTES IN PULP AND PAPER MANUFACTURE. 


Investigations have shown that decay causes a large waste in both pulp wood 
and pulp storage. Pulp wood stored under unfavorable conditions for two or 
three years has been found in some cases to yield 25 per cent less pulp than the 
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same kind of wood pulped when green. Even where wood was stored for a period 
of only one year pulp yields were one-seventh less than from the same kind of 
wood pulped when green. Likewise many cases were recorded where the actual 
cellulose content of pulp was reduced 5 to 10 per cent by storage under conditions 
favorable for decay. From these studies it was estimated that the total annual 
loss on mechanical pulp from decay while in storage is equivalent to approximately 
200,000 cords and that the loss of pulp wood in storage is 400,000 cords. The 
paper made from infected pulp was unsatisfactory in appearance and had half or 
less than half the bursting and tensile strength shown by paper from sound pulp. 
Storage losses from decay in both cases are due to improper methods and are, 
therefore, preventable in large part. Pulp-wood loss may be largely eliminated 
by keeping wood yards free from infected wood and bark, and by using the 
wood in rotation so that none is allowed to remain in the yard over a year. 
Losses of stored pulp from decay may be prevented by the use of preservatives. 

A further and very large loss occurs in the manufacture of chemical pulp, 
where on the average only approximately 45 per cent of the original weight of 
the wood is securedin pulp. The remainder is lost in the cooking liquors. Much 
time and money have been spent in research designed to eliminate these losses. 
Some hopeful results have been secured. For example, by proper cooking 
operations and metheds of control, as demonstrated by both laboratory and mill 
tests, it is possible to increase the output of su!phite pulp from the same amount 
of wood by 10 percent. This can be accomplished through minor modifications’ 
of the sulphite process now in general use. Any possible increase in pulp yield 
will obviously reduce correspondingly the amount of wood required for a specified 
volume of pulp or paper. 


MODIFIED PULPING PROCESSES AND WIDER USE OF SPECIES. 


The number of species which have been regarded as suitable for pulp making 
has gradually increased, under pressure of high prices because of timber shortage, 
and as a result of scientific investigations into the pulp-making properties of 
different woods and into the pulping processes. A new or modified pulping proc- 
ess which would enable pulp from such woods as beech, birch, maple, and aspen 
to compete with mechanical pulp would revolutionize the situation in northern 
New England and would greatly relieve the crisis even in New York. It would © 
go a long way at least toward saving the present newsprint industry in these and — 
other States, by affording time to get greatly increased timber growth under — 
way. A process which increased the number of suitable species for sulphite 
or mechanical pulp, in particular, would be of great value in the solution of our 
entire future pulp-supply problem. 

A series of investigations covering the pulp processses and the suitability of 
American woods for pulp has been under way in the Forest Service for a good 
many years. Preliminary results in one of these investigations justify comment. 
The wood in this experiment is chipped in the normal manner for chemical 
pulp; the chips are slightly but uniformly softened by chemical treatment and 
are then mechanically disintegrated. The high yields of 75 or 80 per cent of 
the original weight of the wood, the low cost of the chemical treatment, and the 
low power requirements indicate the possibility, in some of the results very 
recently obtained with hardwoods and pines, that a very satisfactory pulp can 
be made at a total cost comparable with mechanical pulp. 

Spruce typifies the rigid requirements of the mechanical process, but the 
successful completion of this investigation would permit the substitution in~ 
mechanical pulp and hence in newsprint of woods of lower qualities which are 
now considered valueless for this purpose. The newsprint mills which experience 
difficulty in securing spruce and fir pulp wood might be able to turn to the loca 
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domestic hardwoods at least during the stringent period of readjustment while 
_ growth of the softwood forests is being brought to a maximum. The greater the 
spruce shortage the greater will be the incentive to turn to this process or to 
develop one which would accomplish the same purpose. The Forest Service proc- 
ess promises also to make pulp from pine available as a substitute for sulphite. 
It might also, therefore, with its low power requirements, open up new regions of 
the United States, like the southern pineries, as potential areas for the develop- 
ment of the newsprint industry. 

Whether this particular investigation works out commercially in accordance 
with the promise of laboratory tests or not, it at least serves as an indication of 
the possibilities of new or modified pulp processes. This indication and the 
critical need of the industry are ample justification for a large amount of research 
having the same objective. Some such development may well be the chief 
means of offsetting any pulp-wood deficit to our present industry until increased 
amounts can be grown. 

Forest Service investigations have further shown the possibility of substituting 
bleached sulphate pulp made from the pines for bleached sulphite pulp made 
from spruce. The process is now in commercial use and more general use is 
possible. Unbleached sulphate pulp could replace much of the unbleached 
sulphite pulp now used in wrapping papers and boards. Potentially over 1 
million cords of spruce could be released by such replacements. 

For obvious reasons it is impossible to give a concrete sum total of how much 
this varied group of essential supplementary measures might at any future time 
decrease the demand on the forest for pulp wood under present manufacturing 
requirements, or how much additional pulp wood they might supply. But it is 
clear that in time the total could easily reach several million cordsa year. In that 
case with forest management as a foundation it will easily be possible to supply 
from domestic materials all the future paper requirements of the United States. 


CONCLUSION. 
OUTSTANDING FINDINGS. 


The outstanding findings of this inquiry into the pulp and paper situation 
are that: ; 

The question of adequate present and future pulp-wood supplies is an impor- 
tant phase of the national timber supply problem, which is one of the most 
important problems now demanding solution in the United States. 

There are outstanding reasons for creating a permanent domestic pulp and 
paper industry which can meet our entire needs, founded on home-grown timber. 
In the long run this will insure cheaper products to the ultimate consumer than 
_ can be obtained from foreign countries. The high productive capacity of our 
forest soils, and abundant supplies of other materials than wood essential in 
pulp and paper manufacture, should make cheaper products entirely feasible. 

American paper requirements have nearly quadrupled since 1899 and now 

exceed 8 million tons a year. They constituted 56 per cent of the world’s paper 
consumption in 1920. Our per capita consumption is double that of any other 
country. 
_ The enormous growth of paper production and consumption during the past 
_half century has been based upon wood, of which the amount now used.exceeds 
_ several times that of all other materials together. The paper now consumed in 
the United States requires 9,148,000 cords of wood. All available information 
indicates that the supremacy of wood as the chief pulp material will continue. 
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American forests now supply only 49 per cent of the pulp wood required in 
our paper consumption, whereas as recently as 1899 they supplied 83 per cent. 
The increase in imports since 1910 has been almost entirely in pulp and paper. — 

Pulp-wood imports, although of great importance, now constitute only 19 per — 
cent of the pulp wood consumed in American mills and only 11 per cent of that 
required for all the paper we consume. Paper and pulp imports constitute an 
equivalent of 42 per cent of the pulp wood needed for our entire paper require- 
ments. About half of the pulp-wood imports are used for sulphite, three-tenths 
for mechanical, and the remainder for soda pulps. Newsprint, book, and wrap- 
ping papers absorb one-third, one-fourth, and one-eighth, respectively. 

American forests supply less than half of the pulp wood needed for all the 
sulphite, mechanical, and sulphate pulp we use, but four-fifths of that needed for 
soda pulp. Of what is needed for newsprint paper they furnish only one-third, — 
of that for wrapping paper two-thirds, and of that for boards and book paper ~ 
slightly more than half. 

Canada furnishes the pulp ead for 37 per cent of our entire paper require- 
ments, and about equally in the form of pulp wood, pulp, and paper. Thirty-— 
seven per cent of our entire newsprint requirements are imported from Canada 
as paper—more than the amount of newsprint manufactured from domestic 
wood. Countries other than Canada supply 17 per cent of the pulp wood needed 
to meet our entire paper requirements, but four-fifths of this material is imported 
in pulp form. 

Seventy-eight per cent of the pulp wood now required consists of spruce, fir, 
and hemlock for sulphite and mechanical pulp, 14 per cent is pine for sulphate 
pulp, and the remainder is hardwoods for soda pulp. In part out of this con- 
centration in requirements has come a concentration of the pulp and paper 
industry in the spruce, fir, and hemlock forests of.the Middle Atlantic, New 
England, and Lake States. The inability of the forests of these regions to meet 
the demands of the pulp mills has led to imports of Canadian pulp wood, 85 per 
cent spruce and the remainder aspen. The Middle Atlantic States use 73 per 
cent of the total imports and New York alone uses 57 per cent; 21 per cent is 
used in New England; and the rest goes to the Lake States. 

The forests of practically every region in the United States are being cut much 
more rapidly than they are being replaced by growth, and in most regions the 
original timber supplies have been greatly reduced. The regions from which ~ 
pulp-wood supplies are now being chiefly secured fall within the latter class. — 
This situation is the background of the problem of increasing the domestic pulp | 
wood cut sufficiently to meet our requirements. 


b 
THE PROBLEM. ‘ 


The most urgent phase of the pulp and paper problem of the immediate future f 
is to secure annually an additional 870,000 cords of spruce, hemlock, and balsam, _ 
and 180,000 cords of aspen pulp wood from our own forests, to offeet pulp-wood — 
imports. Purely economic causes make this problem urgent, regardless of any é 
other considerations or possible developments. Closely related to the pulp-wood 
import problem, and only a little less urgent, is the growing shortage of pulp time — 
ber in nearly all of the Middle Atlantic, New England, and Lake States, which 
in itself must be faced and met in the near future. The distribution of pulp- 
wood imports chiefly to the Middle Atlantic States, particularly New York, and ~ 
in lesser amounts to New England and the Lake States, is in itself an indication 
of the present shortage of local timber supplies. 

An important but less urgent phase of the problem is to secure from American 
forests the pulp wood required to offset present pulp and paper imports. Includ- 
ing the amounts indicated in the preceding paragraph, this would require a total 
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increase in the spruce, fir-hemlock cut of about 3,916,000 cords annually, in the 
pine-pulp-wood cut of 773,000 cords, and in the cut of various hardwoods of 
196,000 cords. 

The third phase of the problem is to meet increasing future paper require- 
ments from our own forests if possible. This, based upon the increase in require- 
ments of the past decade or two, would necessitate a further increase in the 
spruce-fir-hemlock pulp-wood cut of 237,000 cords a year, in the pine cut of 
110,000, and in the hardwood cut of 23,000 cords. Upon the basis of possible 
paper consumption of 134 million tons by approximately 1950, there would be 
required at that time, under present manufacturing practices, nearly 12 million 
cords a year of spruce, fir, and hemlock pulp wood, 2 million cords of pine, and 
a little over 1 million cords of hardwood, or a total of about 15 million cords. 


THE SOLUTION. 
ESSENTIAL SUPPLEMENTARY MEASURES. 


One possibility of making less difficult the solution of the three phases of the 
general pulp-wood supply problem is through new or modified pulping processes 
to increase the number of species available for pulp, and particularly for sulphite 
and mechanical pulp: If such an increase can include species which still remain 
in comparative abundance in the Middle Atlantic, New England, and Lake 
States, it will be of the first importance in relieving the present crisis. 

Some relief can be secured in the spruce-fir-hemlock problem by shifting sul- 
phate-pulp production more largely or altogether to pine or larch. Bleached 
sulphate pulp can also be substituted to a much greater extent for bleached 
sulphite pulp in book and similar papers, with corresponding reduction in spruce, 
fir, and hemlock requirements. Similarly, unbleached sulphate can be sub- 
stituted for the sulphite in boards and wrapping paper. 

It should also be possible to reduce the pulping waste in the chemical processes, 
where now in general only about 45 per cent of the original weight of the wood 
appears as pulp, and to reduce present pulp-wood and pulp losses from decay. 
The reuse of waste paper has grown to 29 per cent of our total paper consump- 
tion; but, if need be, it can be made to furnish to new paper much more than its 
present contribution of 1,850,000 tons a year. 

The use of woods and sawmill waste in pulp and paper making has actually 
decreased during the past 15 years, despite rapidly increasing pulp-wood prices. 
About 20 million cords a year of the sawmill waste in species suitable for pulp 
can not be saved in lumber manufacture. Even with a great reduction in lumber 
cut and large allowance for the mills from which waste can not be secured, any-~ 
thing approaching the Swedish plan of integrated lumber and pulp industries © 
would permit a vast increase in the utilization of waste over our 1922 total of 
less than 90,000 cords. Ultimately, with such an organization of industries and 
utilization as in Sweden, we could nearly double our 15 million cord pulp-wood 
objective without reducing saw-timber production. 


= GROWING PULP WOOD THE FUNDAMENTAL SOLUTION. 


All of these measures have a distinct and important place in the solution of our 
pulp and paper problem, and full advantage must be taken of them. Through 
some of them immediate results can possibly be secured to relieve critical situa- 
tions. The main reliance in ultimately and fully meeting our pulp-wood require- 
ments must, however, be placed upon the growing of timber. The possible 
margin of growth on our present area of forest land, under intensive forest man- 
agement, over the present drain, would ultimately amount to about 12 million 

cords of the pulp species. To this could be added the part of about 11 million 
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cords of pulp species, now lost annually by fire and disease, which it is possible to 
save under better protection. To both could be added also 2 million cords 
annually from Alaska. Out of this total could be met the 103 million cord 
difference between the present cut from our forests and an ultimate cut of 15 
million cords of pulp wood, and leave a substantial difference for increased use 
of other wood products. The chief difficulty would arise out of a continued 
eoncentration of requirements on the spruces, firs, and hemlocks. 

In some regions all of the growth on the types now supporting pulp species 
would be required to maintain an industry of the size of that already in existence. 
In others there would be a large leeway between pulp requirements and the total 
possible growth, so that intensive forestry on smaller areas would meet pulp- 
wood demands. 


THE SOLUTION OF THE IMMEDIATE SPRUCE-FIR-HEMLOCK PROBLEM. 


Unfortunately the timber supplies of New York and Pennsylvania are now so 
greatly reduced, in relation to demands, and provisions for their replacement by 
growing new supplies are still so far short of ultimate possibilities, that a curtail- 
ment of pulp production seems to be the only outlook if present pulping processes 
are continued. How rapid the curtailment will be, and how far it will go, depends 
primarily upon how soon forest management is applied, with what degree of 
intensity, and on what part of the area of the entire spruce-fir type. Increased 
cutting of pulp timber in the immediate future would merely hasten and aggravate 
later curtailment. While taking full advantage of the supplementary measures 
already outlined, the main effort in the solution of the problem in the Middle 
Atlantic States must therefore be to increase timber growth. 

The outlook of the immediate future in New England is similar, but less eritical 
because of the larger timber supplies in relation to plant requirements and the 
smaller pulp-wood imports. New Hampshire, of the three spruce States, is in 
the worst situation, and Vermont in the best. Vermont might succeed in supply- 
ing its own mills, but will probably be called upon increasingly to assist New 
Hampshire and New York. Drastic curtailment is the only outlook for New 
Hampshire so far as its own supplies are concerned, and reliance upon Maine and 
Vermont serves only to aggravate the difficulties of these States. Full advantage 
must be taken of supplementary measures; but the main solution in New England, 
as in the Middle Atlantic States, lies in the promptness, extent, and intensity of 
forest management on the entire spruce-fir type. 

Michigan’s spruce and hemlock supplies are chiefly available for Wisconsin. 
Wisconsin, with only limited resources of its own, draws its pulp wood largely 
from Michigan and Minnesota. Minnesota, with anything but a favorable 
spruce outlook, is trying to eliminate the competition of Wisconsin mills. Elimi- 
nating new processes, the only way in which the pulp industry can hold its own 
in the near future is through increased use of hemlock in competition with the 
sawmills, and through the possibility, already beginning in fact, of using jack 


pine. Both of these species are more suitable for sulphite than for mechanical — 


pulp. Both, without intensive forest management, and possibly hemlock in 
any case, will be purely temporary expedients. Immediate enlargement of the 
pulp-wood cut or of the manufacturing industry is out of the question without 
corresponding curtailment later. 

Under present pulping processes, therefore, new regions alone, with ample 
stocks of virgin timber, offer the only hope of making up in the near future either 


our 870,000 cords of spruce-pulp wood imports or the sum total of our dependence 
for spruce, fir, and hemlock pulp wood, equivalent to 3,916,000 cords. Half of 
the latter can be wiped out by a new industry in Alaska; three-fourths can be- 
secured from the forests of Washington, Oregon, and California; one-fourth can 
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be secured from the Rocky Mountain forests in Montana and Idaho. New and 
enlarged regional industries should avoid the mistakes shown by past experience 
and develop upon a conception of permanent operation rather than for a restricted 
period. Only the growing of new crops of timber to replace present supplies can 
afford a basis for permanent plant operation. 


THE SOLUTION OF THE FUTURE SPRUCE-FIR-HEMLOCK PROBLEM. 


On the basis of present utilization, 78 per cent, or nearly 12 million cords of a 
future 15 million-cord pulp-wood objective, must consist of the spruces, true firs, 
and hemlocks. The possible cut from Alaska, the Pacific coast, and the northern 
Rocky Mountain States, including the present pulp-wood cut, is placed at about 

3 million cords annually. Allowance is made for use by other industries. This 
is conditional upon intensive forest management on all cut-over lands, or at least 
on restricted areas devoted to pulp-wood production. 

Potential growth on the spruce-fir lands of the Middle Atlantic, New England, 
and Lake States combined can ultimately, under similar methods, exceed 6 
million cords. The use of spruce for other purposes than pulp wood might 
perhaps be offset by the utilization of more or less jack pine, and possibly also 
hemlock, for sulphite pulp, and by the further-possibility of cutting spruce 
and hemlock in the southern Appalachians. The total for the East and West 
would barely meet a 12-million-cord requirement, and the eastern contribution 
would not be available until long after 1950. 


THE SOLUTION OF THE PINE AND HARDWOOD PROBLEMS. 


Soda-pulp-wood imports of 180,000 cords and the total dependence of 196,000 
cords could, if necessary, be offset in the immediate future by increasing the 
cut of the aspen, beech, birch, and maple forests in the New England and 
Middle Atlantic States. Probably the entire volume could be secured in either 
the Lake or the Central or the Southern States. Together these groups of 
States could in the immediate future, and permanently under forest manage- 
ment, supply requirements up to an objective of a little more than 1 million 
cords out of the total of 15 million, and a great deal more, if necessary. Only 
a relatively small part of the total area of forest land in these regions would, 
in fact, be necessary under forest management to meet all future requirements 
for soda pulp. 

Similarly, the solution of the sulphate-pulp-wood problem is relatively easy. 
The 2,000-cord pulp-wood import is insignificant. The. entire dependence of 
773,000 cords could be made up altogether and the annual increase absorbed 
for years to come under forest management in the South alone, but the Pacific 
Coast, Rocky Mountain, and Lake States can also be drawn upon. Here again 
a relatively small part of the total forest area could under forest management 
produce the entire sulphate-pulp-wood requirements. 


THE SHARE OF THE PUBLIC AND OF THE INDUSTRY IN THE 
SOLUTION. 


Public interest in the pulp and paper problem carries public responsibility 
to aid in its solution. The supplies of pulp wood, lumber, and other forest 
products and the profitable utilization of our forest land constitute merely two 
phases of one of our most important national problems. The public is interested 

_ in securing permanent as contrasted with temporary industries. It is interested 
also in securing ample future supplies of paper at reasonable prices. 

The public must redeem its responsibility by enlarging the area of publicly 

owned forest lands and devoting such lands in part to the growing of pulp wood. 
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In cooperation with private owners it must extend and improve protection 


against fire, insects, and disease. It must solve the question of forest taxation, — 


which in its present form helps to discourage efforts by private owners to grow 


their own timber supplies. It must encourage the development of satisfactory _ 


forms of timber insurance. It must aid in forest-products research into pulp 
woods and pulping processes. To supplement present knowledge, it must, in 
cooperation with the pulp and paper industry, extend and enlarge the research 
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of forest experiment stations in methods of reforestation, timber growing, and — 
protection. It must also secure fuller data on the adjustment of needs and — 


supplies. Although the general information available amply justifies action 
along the lines suggested, much more accurate and detailed data on timber 
supplies, growth, requirements, and available forest lands are essential for 
thoroughly satisfactory plans from the standpoint of either the pulp and paper 


industry or the public. For such data reliance can be placed only upon a timber ; 


survey, and in making this the public and the industry must cooperate. 
The interest of the industry in planning and providing for itself ample supplies 
of raw materials to meet its own future requirements is still more immediate and 


~ 


direct than that of the public and carries corresponding responsibility for the ) 


solution of the pulp and paper problem. 

The responsibility of the industry extends to cooperation in the lines indicated— 
forest protection, forest-products investigations, research at forest experiment 
stations, and a thoroughgoing timber survey. It includes systematic and wide- 
spread efforts to apply the results of research as rapidly as they become available. 
Further than all of these, the pulp and paper industry should, to safeguard its 
own interest, assume the leadership in timber growing on its own forest lands 
and those upon which it is dependent for pulp-wood supplies. The alternative 
of scrapping pulp and paper plants or diverting them to other and less essential 
products affords no real choice. 
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APPENDIX. 


TasLE 1.—Paper consumption of the United States and the wood pulp and pulp 
wood required in its manufacture. 


[Quantities in tons of 2,000 pounds and cords of 128 cubic feet.] 


Year Paper. Wood pulp. |} Pulp wood. Year. Paper. Wood pulp. } Pulp wood. 
Tons Tons Cords Tons. Tons Cords 

ip se 8, 003, 000 5, 847, 000 9, 148, 000 1889______ TDI O00. sees See 5c ae 
ODT 6, 054, 000 4, 345, 000 6, 649, 000 MCy eee 45 fe OOO. ne eet Re ae ae 
ODO Me ous 7, 861, 000 5, 315, 000 8, 300, 000 18692 2 = SOF OOO 2 ee a ee 
1919_____| 6, 498, 000 4, 497, 000 6, 806, 000 1859______ LO TATOO ale nie ee eee ee 
MOUS hae: 6, 387, 000 4, 270, 000 6, 366, 000 1849______ Dr iSs OOO P Ue eo ako ee | i ee eer 
1/2 es 6, 256, 000 4, 467, 000 6, 783, 000 183 QR sene TSS OOO; ees 2 eee ad pnd 2 
(OMe 5, 496, 000 3, 798, 000 5, 886, 000 S20 E-penare Wan) Sey eke alfa eed an ple 2 ea 
1909222 2— = 4, 224, 000 2, 753, 000 4, 420, 000 1819 sese DS De OU Oer pee toe wets ee ea ws 
19045 == 3, 050, 000 2, 062, 000 3, 259, 000 TRSw I) AES OOO cso meses whemetan aye Gp ait a 
1S99SE==2 2, 158, 000 1, 147, 000 1, 950, 000 


1 United States production; value of exports and imports, are approximately equal. 


TaBLE 2.—Raw materials consumed in United States paper manufacture. 


[Quantity in tons of 2,000 pounds. Calendar years. Source, Bureau of the Census.] 


T / il 
Year Wood pulp Rags al es Meme Straw. All other. 
TOIQES Se 4, 019, 696 277, 849 1, 854, 386 116, 994 353, 399 106, 850 
1914______ 3, 490, 123 361, 667 1, 509, 981 121, 170 307, 839 97, 276 
19092 = 2, 826, 591 357, 470 983, 882 117, 080 303, 137 29, 422 
1904__—-_- 2, 018, 764 294, 552 588, 543 107, 029 3049) Sdpe| es eee 
TASS) 1, 172, 880 234, 514 356, 193 99, 301 SEG SO || ees Be 
18892555 349, 917 246, 892 139, 061 524, 862 hits) aS cl bee ieee ee 
18792 Se 1 22, 570 200, 005 87, 840 SA, 786 245, 838 1, 218 
1 Production; exports and imports, not reported, are assumed to be equal. 
TABLE 3.—Paper consumption of the United States.! 
[Quantities in tons of 2,000 pounds.] 
Total. Newsprint. Book. Boards. Wrapping. Fine. All other. 
Year. x = a . 
er er er Per er Per 
Tons. Tons. al Tons af Tons ae Tons of Tons. a Tons. Gn 
1922__| 8, 003, 000] 2,451, @00! 31) 968,000) 12) 2,154,000] 27) 1,059,000) 13) 356,000)  4{ 1,015,000} 13 
1921__| 6, 054, 000} 2,002,000) 33) 707,000) 11) 1,641,000} 27) 770,000) 13) 230,000; 4) 704,000) 12 
1920__| 7, 861, 000) 2, 196, 000} 28) 1,060, 000} 13} 2,301,000} 29) 1,003, 000} 13) 371,000) 5) 930,000) 12 
1919__| 6, 493, 000} 1, 892, 000} 29) 838,000] 13) 1,940,000} 30) 825,000) 13) 306,000) 5, 692,000) 10 
1918__| 6, 387, 000] 1, 760,000! 28) 800,000} 13} 1,927,000} 30) 859,000} 13) 348,000) 5} 698,000) 11 
1917__| 6, 256, 000) 1, 824,000} 29; 846,000} 14] 1,805,000) 29; 814,000) 13) 276,000) 4] 691,000) 11 
1914__| 5, 496, 000] 1,576,000; 29) 926,000) 17] 1,292,000) 24; 892,000} 16) 244,000) 4) 566,000] 10 
1909__| 4, 224, 000) 1,159,000} 27) 689,000} 16} 883,000} 21) 763,000) 18} 193,000) 5} 537,000) 13 
1904__| 3, 050,000} 883,000) 29) 495,000) 16) 521,000} 17| 644,000) 21) 142,000) 5) 365,000) 12 
1899__| 2,158, 000} 569,000} 26) 314,000} 15) 394,000) 18) 535,000) 25) 113,000) 5) 233,000) 11 
BeOO ett 121 000e = ox REA | ene ee NO | ee ge alte IO Ea Nel ed ee eel See 2 eee ee 
Bar ooate 457 000) seas pea | capae tees meen | omens Me MUS Oe NU ee SS eee oe ee ee 
1869__ SOME TUM Sec Re a fe I a a aS | | ee [ef eee )| roe) (Den) | 
Pt. nh EAE UG es Ss EHR 0 Se |e ee 2| |S Ort | | Ry ee (NO PENRMNen eg) ees] Came eee ee oe [2 eee 
Pere RE Aa7 SCH) | aeeepererne |e wee oe Se |C dees e hs aaa ee eee eke coa|al ess sl eee 
1839 BESO COUT faeces meee apna | meaner ne a ROR SI Re RS ee le Sa eo eee 
CES Sees Fae een Gee | Cen Renee mien A eR Re aR re Se let ce Re ee 
1819_ ZO) earns ane ae ae tl PO ND ea es een wee collec eee 
ih SPE: (SS Se a(S er cn MN (A I a Ras We (at as eee 


1 Imports added to United States production and domestic exports deducted. 
2 United States production, value of exports and imports approximately equal. 
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TaBLE 4.—Paper and wood pulp ear hala and pulp wood cut in the United - 
tates. 


[Quantity in tons of 2,000 pounds and cords of 128 cubicfeet. Calendar year. Source, Bureau ofthe Census, 
Federal Trade Commission, and Forest Service.] 


1 Estimated quantity of pulp produced. 
2 Estimated from values reported by the Bureau of the Census. 


Year. Paper. Wood pulp. | Pulp wood. | Year. Paper. | Wood pulp.| Pulp wood. 
Tons. Tons. Cords. Tons. Tons. Cords. 
1922____| 7,017, 800 3, 521, 644 4, 498, 808 AGQ5 Bae t e een eae, 1 2, 084, 482 2, 546, 695 
1921 =| 5, 366, SLT 2, 875, 601 3, 740, 406 1OD4 So 3, 106, 696 1, 921, 768 2, 477, 
1920____| 7, 334, 614 3, 821, 704 5, 014, 513 TSG. ee 2, 167, 593 1, 179, 525 1, 617, 093 
1919____| 6,190, 361 3, 517, 952 4, 445, 817 £8892 — 23 934, 611 305, 544 583, 200 
1918____| 6,051, 523 3, 313, 861 4, 506, 276 ISTO = 224 452, 107 22, 570- 41, 000 
1917____| 5,919, 647 3, 509, 939 4, 706, 327 16692 —- 2 386, 600 1, 077 2, 200 
AOUG 2 524: sh ee es 3, 435, 001 4, 444, 565 1R59-5 Ac 126: S80). |si< ie AS | hk BE 
1914. ==} 5, 270; 047 2, 893, 150 3, 641, 063 1849. 2 et 278,000." |e at ea a) Te ee 
FGETS cs hes 1h eee 2, 686, 134 3, 390, 382 g his) ae 738/000. | 2 the Ee i ee _ eee 
i) ,| ok eee Soe ee 2, 533, 976 3, 146, 540 E208. fk og Pt ee a eee 
1909____| 4, 216, 708 2, 495, 523 3, 207, 653 HSIGS =. ef FAD SOO |. eS eee 
OQR 47 oS eth d Leas 4 2, 118, 947 2, 651, 817 TBIQs. hc) FS; OOD 2) | 22. Se) ee. SN le 
1.1! (eS eae eat 2, 547, 879 3, 037, 287 
sas et ea aN 1 2,327,844 | 2,922, 304 


TaBLE 5.—Pulp-wood consumption of the United States. 


[Quantity in cords of 128 cubic feet. 


Source, Bureau of the Census and the Forest Service.] 


Spruce. ' 
Year Grand Total _ Total eae ES 
total. domestic. | imported. | pomestic Imported.!| Domestic. | Imported. 
1922. 72 iu 5, 548, 842 4, 498, 808 1, 050, 034 2, 162, 848 870, 042 157, 939 179, 992 
19 2a a ee 4, 557, 179 3, 740, 406 816, 773 1, 813, 762 701, 131 131, 038 115, 642 
1920: Soy 6, 114, 072 5, 014, 513 1, 099, 559 2, 565, 787 921, 811 189, 946 177, 748 
1919-2 5, 477, 832 4, 445, 817 1, 032, 015 2, 313, 419 873, 795 180, 160 158, 220 
IDISSr se = 5, 250, 794 4, 506, 276 744, 518 2, 204, 143 666, 164 210, 849 78, 354 
191¢ 22 es 5, 480, 075 4, 706, 327 773, 748 2, 385, 966 681, 450 313, 955 92, 298 
191622) & 5, 228, 558 4, 444, 565 783, 993 2, 399, 993 701, 667 329, 370 82, 326 
19182 es Se 4, 470, 763 3, 641, 063 829, 700 1, 892, 739 768, 056 328, 513 61, 644 
IOUT 4, 328, 052 3, 390, 382 937, 670 1, 612, 355 903, 375 333, 929 34, 295 
I9iG: == 4, 094, 306 3, 146, 540 947, 766 1, 473, 542 902, 407 315, 717 45, 359 
HOG ee eS 4, 001, 607 3, 207, 653 793, 954 1, 653, 249 768, 332 302, 876 25, 622 
MOOS Fane Sere 3, 346, 953 2, 651, 817 695, 136 1, 487, 356 672, 483 279, 564 
IS 3, 962, 660 3, 037, 287 925, 373 1, 795, 278 905, 575 352, 142 19, 798 
OOG 2s ee 3, 661, 176 2, 922, 304 738, 872 1, 785, 680 721, 322 310, 920 17, 550 
190522 3, 192, 223 2, 546, 795 645, 428 1, 650, 709 622, 545 299, 176 883 
i A2 Se eh 3, 050, 717 2, 477, 099 573, 618 1, 732, 531 538, 305 213, 058 35, 313 
1899 So 1, 986, 310 1, 617, 093 369, 217 1, 160, 118 349, 084 236, 820 20, 133 
rego. Ss 5200. [at eerem eh a aga SN aE ee eee 
TSG oe 4), 000 | oo ee el eben 2 a a ee ee eee 
A eae iy. (an enamine: aa aaa Sana Wipe elim ONE ese m ao es etapa Rose 
q : Slabs and 
Year Hemlock Pines. Balsam fir. | All other. mill wWakte: 
] | ye es ee me ee Fe | 893, 195 422, 724 308, 261 466, 123 87, 718 
1GB8 Ss: 5520 i ee ee es 863, 043 282, 375 226, 726 356, 445 67, 017 
19208 eee ot Jee eRe . SO Se 885, 485 365, 688 328, 882 508, 496 170, 229 
1980+. 205... ot . Oe ee eee 795, 154 293, 610 288, 814 399, 579 175, 081 
ORR. 2 fs. a ee 3 es eas 836, 406 296, 081 368, 117 436, 077 154, 603 
IGE CASS. en ae ee eee 775, 003 221, 038 382, 036 394, 347 233, 982 
ISM... 2 = SS Ee ee ae 760, 226 172, 923 301, 032 280, 177 200, 844 
WG64c: toe _ is .. eee Oke eee | 602, 754 141, 359 125, 296 296, 515 253, 887 
100A sees a ps ee ee 616, 663 124, 019 191, 779 231, 103 280, 534 
(Lt) See Anne, See CEE. [Pw 610, 478 105, 882 132, 362 245, 922 262, 637 
fa fe ee 559, 657 90, 885 95, 366 256, 643 248, 977 
i\! |. a See eet ee se PS | Be 569, 173 84, 189 45, 309 186, 226 @ 
LL! | ae eee eae We wom PE as 576, 154 78, 583 43, 884 191, 246 ( 
iL) | pale ORsNerE Mena Lag) Gio ok 528, 381 69, 277 33, 886 194, 160 ( 
"|| ee oes eee eee ee 375, 422 57, 399 56, 744 107, 246 ( 
1 Sai iihe PRES ReaD BS e.F @ (8) @) 531, 510 (3 
fT? Sy SESE es hae (3 (8) (3) 220, 155 0) 
TS as seiner em spp nin pte nse gn ec sce sg ea ae ee a en 
1879... ee he ee tb eee a ee Ni me ee er ee a ee 
1 >. 2 | [ce ae ena cca SAARC RUPE RA | meietitlnreR ebay) jx acfe a 8 ees cncpey ty [mt fore penn nwt) ay hye wee et me 


1 Includes imported balsam fir. 2 Distributed according to species. 3 No data available. 
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19272 22s 
192162 = 
197 0= == 
L9IGE as 
AGERE F< 
IGLT= 422 
1916 == 
19142 == 
LOE 
AQIOQ- 2. 
1h See 
19082 === 
1907 _ —-- 
19042 == 
Wee See 
Itt Bee 
Itsy = 
18692 === 
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TABLE 6.—Wood-pulp production of the United States. 


Total. 


3, 821, 704 
23,517, 952 
3, 313, 861 
3, 509, 939 
3, 435, 001 
3 2, 893, 150 
2, 686, 134 
2, 533, 976 
2, 495, 523 
2, 118, 947 
2, 547, 879 
1, 921, 768 
1, 179, 525 
305, 544 
22, 570 

1, 077 


-1 Includes screenings. 

2 Includes screenings; mechanical, 12,220 tons; and chemical, not shown by process, 35,003 tons; com- 

bined equal to 1.3 per cent of total. 

3 Includes screenings; mechanical, 11,769 tons, and chemical, not shown by process, 35,824 tons; com- 

bined equal to 1.6 per cent of total. 
4 Not reported separately. 


Sulphite. 


Mechanical. 
Per 
Tons cent. 
1, 483,787 | 42 
1 1, 267, 382 44 
1, 583, 914 41 
1, 518, 829 | 2 43 
1, 364, 504 41 
1, 535, 953 44 
1, 508, 139 44 
1, 293, 661 45 
ie iareell JSR AE 
C)irne Cp foe oes 
1, 179, 266 47 
le ote bake 
aries ee te 
968, 976 51 
586, 374 50 
(4) 
Dp Peat eg a 
Seen nates 


Source, Bureau of the Census and the Forest Service.] 


Sulphate. 
Tons Be 
243, 681 


1 140, 760 
188, 651 
120, 378 


TABLE 7.—Wood-pulp consumption of the United States. 


[Quantity in tons of 2,000 pounds. ] 


Sulphate. 


19225 = 
NOD Bee 
1920 =~ 
1OLGE es 
ISIS = 
1) i eee 
IQLGIS 2 


1899S Sse 
1889 =e 2. 


Total. Mechanical. Sulphite. 
Tons Tons Per Tons Per 
cent. cent. 
4, 756, 000 1, 699, 000 36 2, 066, 000 43 
3, 544, 000 1, 458, 000 41 1, 471, 000 42 
4, 696, 000 1, 817, 000 39 2, 032, 000 43 
24,114, 000 1, 733, 000 42 1, 669, 000 41 
3, 870, 000 1, 550, 000 40 1, 708, 000 44 
4, 149, 000 1, 815, 000 44 1, 708, 000 4] 
4, 079, 000 1, 771, 000 44 1, 747, 000 43 
3 3, 557, 000 1, 523, 000 43 1, 524, 000 43 
3, 239, 000 Ceyem |F Se: ey Ee ee 
3, 032, 000 CA) ects [Ea 2 Grabs eee 
2, 854, 000 1, 322, 000 47 1, 235, 000 43 
2, 358, 000 (ie aie | See (3g SSNs Eee 
2, 832, 000 CRS atl aR Gin itcrn esac 
2, 091, 000 6) i es Ae ae Cain et eee 
1, 234, 000 (Oe) etl eee (8) te. 5 at | see 
350, 000 225, 000 64 53, 000 15 


-1 Data secured by adding imports to production and deducting exports. 
2 Includes 35,000 tons chemical screenings, not shown by process. 
3 Includes 36,000 tons chemical screenings, not shown by process. 
4 Production of pulp not reported by grades or process. 
5 Imports not segregated as to kind of pulp. 
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TaBLE 9.—Paper production of the United States. 


[Quantity in tons of 2,000 pounds. 


Source, Bureau of the Census, prior to 1917; Federal Trade Commission, 


1917-1922. | 
Total. Newsprint. Book Boards. Wrapping. Fine All other. 

Year| == | ees ee pi | = a Das eID ann aa 
Tons Tons pad Tons per Tons ver Tons Ee Tons Fe x Tons re 

1922 | 7, 017, 800) 1,447,688) 21; 981,919) 14} 2,156,113) 31] 1,048,393) 15} 361,050) 5} 1, 022,637) 14 
1921 | 5,356, 317) 1,226,189} 23] 725,992) 14) 1,664,931) 31 782, 468} 15) 242,485) 4! 714,252) 13 
1920 | 7,334, 614] 1,511,968) 21) 1,104,464! 15) 2,313,449! $32) 1,043,812} 14) 389,322) 5) 971,599] 13 
1919 | 6, 190, 361) 1, 374,517) 22) 914,823) 14) 1,950,037} 32} 869,631] 14) 343,762) 6] 787,591] 12 
1918 | 6, 051, 523! 1, 260, 285) 21 849,157} 14] 1,926,986) 32 891, 362} 15} 368, 012 6 7150, 721) 12 
1917 | 5, 919, 647) 1,359,012) 23 892, 283} 15) 1, 804, 589) 31 844, 229] 14] 288, 355 5 731, 179) 12 
1914 | 5, 270, 047) 1,321,167) 25 934, 979; 17} 1, 291,805) 25 881, 799; 17) 247, 728 5 592, 569} 11 
1909 | 4, 216, 708) 1,175,554) 28) 694,905} 16) 883,088] 21! 763,067; 18) 198,213) 5} 501,881] 12 
1904 | 3, 106,696} 912,822) 29) 515,547) 17) 520,651) 17) 644,291) 21) 146,832) 5) 366,553] 11 
1899 | 2, 167,593} 569, 212) 26) 323,208} 15) 394,111) 18 535,252) 25] 112,707) 5} 233,103] 11 
1889 934, 611 196, 053} 18 150, 886) 14 149,901) 14 276, 973} 25 69, 199 6 91, 599) 23 
1879 ARNOT 2 149 Ta oye se were 20,014; 4) 134,294) 30) 32,937) 7} 115,685] 26 
NS ERE) toed he Oh (0 0B) a at a as i i | PR 9 ey Spa |S a a OMe VES alee 8 
1859 126 eso a2 Goon eaten eee ale 8,150) 6 33, 379} 26) 11,1341 9 8,472) 7 
1849 DF, Shek 500 bk yee OS 5 AS 5 ce Sea |e 21 Ro | SU | Ly a Re Fa fae eee |e 
1839 Bohs (oi) ak aes il | ay ya | oe nl | | AY Sg 5 Ba SN lh hs i wl an bi eS ae Lea a 4 
Aor an ARR Pui | age ik 2 | et aa (a Be Lg) DG || (Rea |||) nO [cat 
ei fol PRMBTT 22 ee, ea ys |e pe pls ai (SR Ue Aoi. 2 Soa Se DO ea 
1810 13, 000 500) 17 RTI AUREL ee Tee gal eo RN Ee 650) 22 1, 220} 40 


1 Estimated from values reported by the Bureau of the Census. 
-2 Includes both newsprint and book paper. 


TaBLE 10.—Source of the pulp wood required for the paper consumed in the United 


States. 


[Wood pulp and paper converted into cords of pulp wood of 128 cubic feet.] 


| 
United States 


| Imported from— 


‘paper con- ‘ Total imports (pulp 
sumption; D cue one wood wood, wood pulp, Canada (pul d 
pulp wood ; and paper). Cova Pp 1 wea d 
Y ear. required. paper) a Baa 
Per cent Per cent Per cent 
Cords Cords consump- Cords consump- Cords consump- 
tion. ion. tion. 
Jig Pere ee ee ae 9, 148, 000 4, 488, 000 49 4, 885, 000 53 3, 374, 000 37 
eM Aenea 2 ae 6, 649, 000 3, 740, 080 56 3, 148, 000 47 2, 378, 000 36 
Lig D1 ie ae oak 8, 300, 000 5, 015, 600 61 3, 718, 000 44 3, 149, 000 38 
sip alg espe Ea ai 6, 806, 000 4, 446, G00 65 2, 980, 000 44 2, 741, 000 40 
PRR i cna nk 6, 366, 000 4, 505, C00 71 2, 555, 000 40 2, 523, 000 40 
‘188 ives teas Se ete 6, 783,060 4,708, 000 69 2, .558, 000 38 2, 063, 000 30 
OTA ee 5, 886, 060 | 3, 642, 000 62 2, 429, 000 42 1, 630, 000 28 
TGS ate ee pees 4, 420, 000 3, 210, 000 72 1, 362, 000 31 1, 025, 000 23 
LOO ts a 3, 259, e00 2, 476, 000 76 921, 000 28 763, 000 23 
SOS weer os | 1, 950, C00 | 1, 617, 000 83 458, 000 24 420, 000 22 
Imported from— 
is Seana Domestic er pen! s 
Norway, Sweden, Fin- F wood pulp and 
land, and Germany ck Ours Seas paper). 
Year. (wood pulp and a ) i 
paper). paper). 
Per cent Per cent Per cent 
Cords. consump-| Cords. consump-| Cords. consump- 
tion. tion. tion. 
Lis Siw 0 eect Rin 5 eae, Gi 1, 449, 000 16 G2AOO Ds ee yo Leb ae 235, 000 
LWP SES belt ine ea pele pile aie ee 727, 000 11 AR OOO se Ne oo ee 239, 000 
IMDS ea op eg eae (asa ita ena 534, 000 6 BaAWOOme = 3. ae 433, 000 
eee ee ear ee. 231, 000 4 Ts eee ee 620, 000 
LG ha athe ieee tees a a a ee 14 DOOM ees. 2 a AS GOO S22 694, 000 1 
LoL, 2 Soa cee a a 467, 000 7 23, 000 1 478, 000 
We eee Sl Se ee 759, 000 13 40, 000 1 185, 000 
FN) meee ath oo SN 294, 000 7 43, 000 ] 152, 000 
ISTE Pak age SE ee a ee 71, 000 2 87, 000 3 138, 000 
LINDL ee ee es 26, 000 1 12, 000 | 1 125, 000 
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TasLe 11.—Source of the wood pulp required in the paper consumption in the 


Year. 


Year. 


United States. 


[Pulp wood and paper converted into tons of wood pulp of 2,000 pounds.]} 


Total paper 
consump- 
tion; wood 
pulp re- 
quired. 


2, 753, 000 
2, 062, 000 
1, 147, 000 


United 
States paper 
consump- 
tion. 


ee ne ae) 


sie how LOS 
on © o100 OOO 
SEP ANY PY 


KOn 


COP Or DO “IS OO 


S322S28285 


Imported from— 


Total s 
From imports Norway, a eel 
domestic |(pulp wood,| Canada Sweden, | Allother |, Ste ‘1 
pulp wood. | wood pulp, |(pulp wood, |Finland, and| countries, ie — 
and paper).| wood pulp,| Germany |(wood pulp] 224 Paper). 
and paper). | (wood pulp jand paper). 
and paper). 

2, 823, 000 3, 156, 000 2, 339, 000 782, 000 35, 000 132, 000 

2, 351, 000 2, 123, 000 1, 655, 000 443, 000 25, 000 129, 000 

3, 133, 000 2, 423, 000 2, 103, 000 299, 000 21, 000 241, 009 
2, 840, 000 2, 019, 000 1, 901, 000 114, 000 4, 600 362, 000 
2, $16, 000 1, 751, 000 1, 734, 000 7, 000 10, 000 297, 000 
2, 992, 000 1, 759, 000 1, 503, 000 241, 000 15, 000 284, 000 
2, 336, 000 1, 582, 000 1, 184, 0CO 378, 000 20, 000 120, 000 
1, 977, 000 875, 000 702, 000 150, 000 23, 000 99, 000 
1, 549, 000 599, 000 490, 000 44, 000 65, 000 86, 000 
975, 000 259, 000 237, 000 15, 000 7, 000 87, 000 

TaBLE 12.—Source of paper consumed in the United States. 
[Pulp wood and wood pulp converted into tons of paper of 2,000 pounds.] 
Imported from— 
Total . 

Monutac, | _ imports Norway, Doses 
doniestie (pulp wood, Canada Sweden, All other (wood pulp 

aera wood pulp, |(pulp wood,| Finland, countries, and paper) 
pee *| and paper).| wood pulp, | Germany /|(wood pulp PEpEN)s 

and paper). | (wood pulp |and paper). 
and paper).| . 

3, 865, 000 4, 318, 000 3, 200, 000 1, 070, 000 48, 000 180, 000 
3, 276, 000 2, 958, 000 2, 305, 000 618, 000 35, 000 180, 000 
4, 632, 000 3, 584, 000 3, 110, 000 443, 000 31, 000 355, 000 
4, 100, 000 2, 915, 000 2, 744, 000 165, 000 6, 000 522, 000 
4, 212, 000 2, 619, 000 2, 593, 000 10, 000 16, 000 444, 000 
4, 190, 000 2, 464, 000 2, 105, 000 338, 000 21, 000 398, 000 
3, 381, 000 2, 290, 000 1, 713, 000 547, 000 30, 000 175, 000 
3, 033, 000 1, 341, 000 1, 076, 000 229, 000 36, 000 150, 000 
2, 291, 000 886, 000 725, 000 65, 000 96, 000 127, 000 
1, 832, 000 489, 000 447, 000 28, 000 14, 000 163, 000 


iS 
& 


TABLE 13.—Wood pulp required for the paper consumed in 


Total. 


[Quantity in tons of 2,000 pounds.] 


Soda. 


the United States. 


Sulphate. 


| — | J | | | | ————_—___ |, ——_———— 


1922_____- 
ipa eee 
L020 
1919 24: ta: 
LB ee 
iY omen 


, 062, 000 


4 

ay 

2, 753, 000 
2 

1, 147, 000 


Mechanical. 
Per 
Tons cent. 
2, 582, 000 44 
2, 138, 000 49 
2, 408, 000 45 
2,176,000} 48 
1, 977, 000 47 
2, 157, 000 48 
1, 715, 000 45 
1, 287, 000 47 
1, 041, 000 50 
557, 000 49 


Sulphite. 
Per 
Tons cout. 
2, 278, 000 39 
1, 622, 000 37 
2, 135, 000 40 
1, 742, 000 39 
1, 765, 000 41 
1, 753, 000 39 
1, 578, 000 42 
1,132,000] 41 
837, 000 41 
422, 000 36 
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TABLE 14.—Pulp wood required for the paper consumed in the United States. 
[Quantity in cords of 128 cubic feet, by pulp classes, with equivalents in cubic feet of standing timber.] 


° sagas eeene ee Mechanical. Sulphite. Soda. Sulphate. 

Equiv- Equiv- Equiv- Equiv- | Equiv- 

Year. alent in ae sient in alent in alent in 
standing standing standing standing standing 

Cords. timber Cords. tim ber Cords. timber Cords. timber Cords. timber 

(M cu- (M cu- (M cu- (M cu- (M cu- 

bic feet). bic feet). bic feet). bic feet). bic feet.) 
-——— | — qe“ i— | qj qe | re eee — s ) 
1922 | 9, 148, 000} 1,070, 000) 2, 592, 000} 303, 000) 4, 577,000} 535,000) 759,000} 89, 000} 1, 220, 000! 143, 000 
1921 | 6,649,000} 778, 000) 2,158,000) 252, 000} 3, 281,000} 384,000) 569,000} 67,000} 641,000; 75,000 
1920 | 8,300,000} 971, 000} 2,416,000) 283, 000) 4, 302,000} 503,000) 838,000) 98,000} 744,000) 87,000 
1919 | 6, 806,000} 796, 000) 2,181,000} 255, 000) 3, 451, 000} 404,000) 665,000} 78,000} 509,000} 59,000 
1918 | 6,366,000} 745,000) 1,764,000) 206, 000) 3,476,000} 407,000} 651,000) 76,000} 475,000) 56,000 
1917 | 6, 783,000} 794,000) 2,175,000) 255, 000} 3, 495,000} 409,000) 760,000) 89,000) 353,000) 41,600 
1914 | 5,886,000} 689, 000) 1, 753,000) 205, 000} 3, 109, 000} 364,000) 684,000} 80,000} 340,000) 40,000 
1909 | 4,420,000} 517,000) 1,354,000) 158, 000) 2, 412, 000} -282,000) 553,000} 65,000} 101,000) 12,000 
1904 | 3,259,000} 381, 000) 1, 402,000) 164, 000) 1, 635, 000} 191,000) 222,000} 26, 000)__________ [rc SERRE 
1899 | 1,950,000} 228,000) 758,000) 89,000) 954,000} 111,000) 238,000) 28, 000)__________!__.______ 


TaBLE 15.—Source of the pulp wood used to meet the soda wood-pulp require- 
ments of the United States. 


[Wood pulp and paper converted into cords of pulp wood of 128 cubic feet.] 


Imported from— 
: SL | IDeA ee 
: Total imports 
Total re-| Domestic Norway, Swe- ports (wood 
quire- pulp wood (pulp ph one den enland aie pulp, and Da- 
us HES and paper). | pulp, and pa- Ca Ae a Seip Y| (wood pulp, iene 
per). and paper) and paper). 

Per Per Per 

cent cent zee a at cent 

2 | Cords Cords. | con- | Cords. | con- | Cords : Cords. | = Cords Cords. | con- 
Ss sum sump- Bars ante arts sump- 
pa tion. tion 1D: Pp MOR tion. 
1922 | 759, 000 | 606, 000 80 | 196, 000 26 | 180, 000 92 | 7,000 3 | 9, 000 5 | 43, 000 6 
1921 | 569, 000 | 493, 000 87 | 128, 000 22 | 118, 000 92} 5,000 4 | 5,000 4 | 52, 000 i) 
1920 | 838, 000 | 747, 000 89 | 184, 000 22 | 177, 000 96 | 2,000 1 | 5, 000 3 | 93, 000 il 
1919 | 665, 000 | 641, 000 96 | 161, 000 24 | 160, 000 OOS. Sasa eae 1, 000 1 |137, 000 20 
1918 | 651, 000 | 678,000 | 104 | 78, 000 12} 73,000 OA ai eae Reese 5, 000 6 |105, 000 16 
1917 | 760, 000 | 754, 000 99 | 99, 000 13 | 92,000 93 | 1,000 1 | 6, 000 6 | 93, 000 12 
1914 000 | 635, 000 93 | 78, 000 11 | 63, 000 81 | 9,000 11 | 6, 000 8 | 29, 000 4 
1909 | 553, 000 | 550, 000 99 | 39, 000 7 | 23, 000 59 | 11, 000 28 | 5, 000 13 | 36, 000 6 
1904 213, 000 96 | 46, 000 21 | 35, 000 76 | 1,000 2 110, 000 22 | 37, 000 17 
1899 | 238, 000 | 236, 000 99 | 27,000 11 | 20, 000 74 | 4,000 15 } 3, 000 11 | 25, 000 10 
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TaBue 16.—Source of the soda wood pulp utilized by the United States. 
{Pulp wood and paper converted into tons of wood pulp of 2,000 pounds.] 
Imported from— = 
Total im- Norway, D F 
From do- ports : Sweden, omestic 
Year. eae mestic | (pulp wood,| ,_C@2@da_ | Finland, | Allother | exports 

- utilized. (pulp wood, countries |(wood pulp, 
pulp wood. =, Hisseee wood pulp, | 224 Ger- |(¢ ood pulp, |and paper) 

n r). ? many : 

and paper). (wood pulp, and paper). 
and paper). 

1O220 eee 406, 000 324, 000 104, 000° 96, 000 3, 000 5, 000 22, 000 
19212. ae 280, 000 243, 000 63, 000 59, 000 2, 000 2, 000 26, 000 
LO2O= = eee 421, 000 375, 000 93, 000 89, 000 1, 000 3, 000 47, 000 
TOUS... eR 343, 000 326, 000 86, 000 86) 000" || see: eee 4 AA ee 69, 000 
HOTS. ees 302, 000 318, 000 36, 000 34; O00) | |ss eee ae 2, 000 52, 000 
ish hy aes s 8 396, 000 391, 000 51, 000 ASS O00) || Sear eer se 3, 000 46, 000 
AOU =. 342, 000 317, 000 39, 000 31, 000 5, 000 3, 000 14, 000 
1909 = — ees: 289, 000 286, 000 21, 000 13, 000 6, 000 2, 000 18, 000 
1904- = 2 184, 000 178, 000 25, 000 20: ODO >| ste ate ee 5, 000 19, 000 
S99 2a 168, 000 168, 000 13, 000 10, 000 2, 000 1, 000 13, 000 


TaBLe 17.—Source of the pulp wood used to meet the sulphate wood-pulp require- 
ments of the United States. 


[Wood pulp and paper converted into cords of pulp wood of 128 cubic feet.] 


Imported from— 


Total imports Domestic ex- 


Total re-| Domestic (pulp wood, | Canada (pulp Norway, Swe- All other ports (wood 


quire- pulp wood Saat den, Finland, : pulp, and pa- 
pulp, wood, wood countries 
ments. | consumed. and paper). | pulp, and pa- aL ie (wood pulp, per). 
per). and paper). and paper). 
Fer ue Per Per Per ey 
oe cen cent cent cent = 
2 | Cords. | Cords. | con- | Cords. | con- | Cords. | Cords. | = Cords.| = Cords.| con- 
sum sump- ae ee aris sump- 
va tion tion P P pe tion. 
1922 |1,220,000 | 501, 000 41 | 773, 000 63 | 341, 000 44 1421, 000 55 |11, 000 1 | 54,000 4 
1921} 641,000} 292, 000 46 | 399, 000 62 ; 220, 000 55 |175, 000 44 | 4,000 1 | 50, 000 8 
1920] 744,000 | 397, 000 53 | 446, 000 60 | 288, 000 65 |154, 000 34 | 4, 000 1 | 99, 000 13 
1919] 509,000 | 269, 000 53 | 344, 000 67 | 282, 000 82 | 59, 000 17 | 3, 000 1 |104, 000 20 
1918] 475,000 | 295, 000 62 | 265,000 | - 56 | 254, 000 96 | 9,000 3 | 2,000 1 | 85, 000 18 
1917} 353,000} 192, 000 54 | 237, 000 67 | 163, 000 69 | 71, 000 30 | 3, 000 1 | 76, 000 21 
1914] 340,000} 112, 000 33 | 241, 000 71 98, 000 41 /|133, 000 55 |10, 000 4 | 13, 000 4 
1909} 101,000 T0003 \ a= ar ® 100, 000 100 9, 000 10 | 80, 000 79 |11, 000 FL. Oe) Sao 


TaBLE 18.—Source of the sulphate wood pulp utilized by the United States. 
[Pulp wood and paper converted into tons of wood pulp of 2,000 pounds.] 


Imported from— 


Total im- Norway, 


Domestic 
From do- ports Sweden, . 
Year. Total mestic | (pulp wood, | ,, C2948 Finland, | All other | exports 
utilized. (pulp wood, countries |(wood pulp, 
pulp wood. wee res wood pulp Poe (wood pulp, and paper 
and paper). % man 7 ‘ 
and paper). (wood pulp, and paper). 
and paper). 
ODD ee = 8 581, 000 230, 000 376, 000 173, 000 198, 000 5, 000 25, 000 
OD es = 305, 000 141, GOO 187, 000 103, 000 82, 000 2, 000 23, 000 
LO 208 or a 351, 000 189, 000 209, 000 135, 000 72, 000 2, 000 47, 000 
LOGE ee se 236, 000 124, 000 161, 000 132, 000 28, 000 1, 000 49, 000 
ae ee 226, 000 141, 000 125, 000 119, 000 5, 000 1, 000 40, 000 
BRS D Ny (peers ee 161, 000 85, 000 112, 000 76, 000 34, 000 2, 000 36, 000 
1g 163, 000 57, 000 112, 000 46, 000 62, 000 4, ie 6, 000 
6, 000. Scan ceeaas 


EOD © eee a 40, UOG) See 45, 000 3, 000 37, 000 


¥) 


ee ee 


s 


be | 


AORN re 
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TABLE 19. =—Baurce of the pulp woed used to meet the sulphite wood-pulp require- 
menis of the United States. 


[Wood pulp and paper converted into cords of pulp wood of 128 cubic feet.] 


Imported from— 


Totalimports . 
(pulp wood, | Canada (pulp 
wood pulp, wood, wood 
and paper). | pulp, and pa- 

= per). 
Per 

cnt a 

Cords. | con- | Cords. | j7 
eer ports. 

2,468,000 54 |1,555,000 63 
1,477,000 45 |1,074,000 73 
1,918,000 45 |1,597,000 83 
1,291,000 40 |1,217,000 87 
1,257,000 36 |1,244,000 99 
1,234,000 35 | 850,000 69 
1,376,000 44 | 744,000 54 
751,000 31 | 533,000 71 
520,000 32 | 432,000 83 
291,000 31 | 267,000 91 


Total re- Domestic 
quire- pulp wood 
ments. consumed. 
Per 
cent 
Cords. | Cords. | con- 
sump- 
tion. 
1922 |4,577,000 |2,215,000 48 
1921 |3,281,000 |1,918,000 58 
1920 |4,302,000 |2,570,000 60 
1919 3,451,000 |2,327,000 67 
1918 |3,476,000 |2,426,000 70 
1917 |3,495,000 |2,473,000 71 
1914 |3,109,000 |1,817,000 58 
1909 |2,412,000 |1,733,000 72 
1904 |1,635,000 |1,182,000 72 
1899 | 954,000} 715,000 75 


Norway, Swe- 
den , Finland, 
and Germany 


(wood pulp 
and paper). 
Per 
cent 
Cords. a 
ports 
8380, 000 36 
376, 000 25 
302, 000 16 
172,000 13 
Gy (000) geese 
375, 000 30 
610, 000 44 
193, 000 26 
53, 000 10 |: 
18, 000 6 


Domestic ex- 


All other ports (wood 
countries | pulp, and pa- 
(wood pulp per). 
and paper). 
Per 
ae cont 
Cords.| j7,. | Cords. | con- 
isump- 
Bors. | tion. 
33, 000 1 |106, 000 2 
27, 000 2 |114, 000 3 
19, 000 1 |186, 000 5 
2hOO03 |S ees 267, 000 7 
8, 000 1 |207, 000 6 
9, 000 1 |212, 000 6 
22, 000 2 | 84, 000 2 
25, 000 3 | 72, 000 3 
35, 000 7 | 67, 000 a 
6, 000 3 | 52, 000 6 


TABLE 20.—Source of the sulphite wood pulp utilized by the United States. 
[Pulp wood and paper converted into tons of wood pulp of 2,000 pounds.] 


From do- 
Year. apehece mestic 
pulp wood. 

at Ye neg ee 2, 278, 000 1, 101, 000 
NGOS SAE Se 1, 622, 000 946, 000 
G20 ee 2, 135, 000 1, 273, 000 
AGIOS Ae De i, 742, 000 1, 182, 000 
1GIS2s =e 1, 765, 000 1, 235, 000 
Ga aes 1, 753, 000 1, 241, 000 
(OAS 1, 578, 000 971, 000 
1909222 1, 132, 000 811, 000 
LOO Aetee ee 837, 000 608, 000 
133), Eee ee 422, 000 302, 000 


Imported from— 
Total im- Norway : 

: y Domestic 
oe od,| , Canada Sweden: Allother | exports 
wood pulp >| (pulp wood, Bail Glas. countries |(wood pulp, 
eri aE er). wood pulp, aa (wood pulp,| and pape) 

Paper). | and paper). (wood aul: and paper). 
and paper). E 
1, 230, 000 774, 000 440, 000 16, 000 53, 000 
733, 000 531, 000 188, 000 14, 000 57, 006 
954, 000 794, 000 151, 000 9, 000 92, 000 
692, 000 605, 000 86, 000 1, 000 132, 000 
632, 060 626, 000 2, 000 4, 000 102, 000 
617, 000 425, 000 187, 000 5, 000 105, 006 
648, 000 332, 000 305, 000 11, 000 41, 000 
358, 000 248, 000 97, 000 13, 000 37, 000 
262, 000 217, 000 27, 000 18, 000 33, 000 
146, 600 134, 000 9,000 | 3, 000 26, 000 


TABLE 21.—Source of the pulp wood used to meet the mechanical wood-pulp re- 
quirements of the United States. 


[Wood pulp and paper converted into cords of pulp wood of 128 cubic feet.] 


Total re- 
quire- 
ments. 


Cords. | Cords. 


EO 


1922 '2,592,000 
1921 |2, 158, 000 
1920 2, 416,009 

1919 2, 181,000 
~ 1918 /1,764,000 
1917 |2,175,000 
1914]1,753,000 
1909 |1,354,000 
1904 |1,402,000 
1899 | 758,000 


1,176,000 
1,037,000 
1,301,000 
1,209,000 
1,106,000 
1,289,000 
1,078,000 

926,000 
1,081,000 

666,000 


Domestic 
pulp wood 
consumed. 


PXCh: 


con- 


Total imports 
(pulp wood, 
wood pulp, 
and paper). 


Canada (pulp 
wood, wood 
pulp, and pa- 
per). 

Pace: 

Cords. | im- 
ports. 

1,298,000 89 
966,000 84 
1,087,000 92 
1,082,000} 100 
952,000} 100 
958,000 97 
725,000 99 
460,000 7 
296,000 83 
133,000 95 


141, 000 


Imported from— 


Norway, Swe- 
den, Finland, 
and Germany 
(wood pulp, 
and paper). 


Cords. 


All other 
countries 
(wood pulp, 
and paper). 
Peet: 

Cords.} im- 
ports 

9, 000 1 
7, 000 1 
7, 000 1 
ODOT |] 24 = e 
SHOOO! |: ee 
5, 000 1 
ZOO. 22 See 
2, 000 1 
42, 000 12 
3, 000 2 


{ 


| Domestic ex- 
ports (wood 


pulp, and pa- 
per). 

‘P. Cit 

| con- 
Cords. sump- 

| tion. 
32, 000 iL 
23, 000 1 
55, 000 2 
112, 000 5 
297, 000 17 
97, 000 | 4 
59, 000 3 
44, 000 3 
34, 000 2 
48, 000 6 


80 BULLETIN 1241, U. S. DEPARTMENT OF AGRICULTURE. 


TABLE 22.—Source of the mechanical wood pulp utilized by the United States. 
[Pulp wood and paper converted into tons of wood pulp of 2,000 pounds.] 


Imported from— 
* " Total im- Narwey; Domestic 
; rom do- ports. weden, exports 
Year. Pe mestic (pulp wood, eeenees d Finland, Alabhee (wood pulp 
: - pulp wood. woud pap wood pul D, and Ger (wood pulp and paper). 
and paper). x ma 
and paper). (wood pulp and paper). 
SRR fe et a dic ee DE BE Cee 

Ct en 2, 582, 000 1, 168, 000 1, 446, 000 1, 296, 000 141, 000 9, 000 32, 000 
OZ U2 es s3 2, 138, 000 1, 021, 000 1, 140, 000 62, 000 171, 000 7, 000 23, 000 
1920 282 2, 408, 000 1, 296, 000 1, 167, 000 1, 085, 000 75, 000 7, 000 55, 000 
1h ee toe , 176, 000 1, 208, 000 1, 080, 000 10782000 W)" 22 eee 2, 000 112, 000 
LOU SS Mee 1, 977, 000 1, 122, 000 958, 000 95520009) ss Fate 3, 000 103, 000 
iy SS eee 2, 157, 000 1, 275, 000 979, 000 954, 000 20, 000 5, 000 97, 000 
1OT4 as 52 1, 715, 000 991, 000 783, 000 775, 000 6, 000 2, 000 59, 000 
1909S 1, 287, 000 880, 000 451, 000 438, 000 10, 000 3, 000 44, 000 
190420 1, 041, 000 763, 000 312, 000 253, 000 17, 000 42, 000 34, 000 
S890 22. sa 557, 000 505, 000 100, 000 93, 000 4, 000 3, 000 48, 000 


TABLE 23.—Source of the wood pulp used in the book paper consumed in the 
United States. 


[Percentages of part of book paper made of wood pulp.] 


Imported from— 


Equiva- Norway, Swe- 
jen x F Canada. den, Finland, ae 
United | wood | gomos- Germany. " | Domes- 
Wane States pulp used fe | a 3s al tic ex- 
; consump- | in book ul Manufac- Manu- Manu- ports 
tion. (75 ae a ete WES: factured factured (book). 
cent o : om— i i 
total). (ee eealBook ees Book. eo Book. 
Pulp | Wood wood wood 
wood.| pulp. pulp. pulp. 
Tons. Tons. PACE | PCE EP CER cls | SP NCE. | be Ch. ech eee ae 
1922:___| 968, 000 725, 000 58 il 14 (1) 12 (1) 1 () 2 
1921 5223| ..707,1000 530, 000 74 15 10 (4) 4 (!) 1 t 4 
1920____] 1, 060, 000 795, 000 76 17 9 () 4 () (4) 1) 6 
1919____} 838, 000 630, 000 90 17 4 (4) 1 (1) plete’ (4) Lp 
1918____} 800, 000 600, 000 94 12 2 () CS ears peep EET Hee Be pee a () 8 
1917____} 846, 000 635, 000 97 LOM bee ae Cp ie LE ata in (Gy; gi bree () 7 
1914____} 926, 000 695, 000 88 14; ie ee (G)i Res Aas (1) A eee Q) z 


1 Less than 1 per cent. 


TABLE 24.—Source of the wood pulp wee in the paper board consumed in the United 
tates. 


[Percentages of part of boards made of wood pulp.] 


Imported from— 


United States board 


S tion. Norway, Swe- > 
na at so Canada. den, Finland, | 4!! ponte 
and Germany. ; 
Y RO —|—_———__———_| Domes- 
ear. domes- tic ex- 
20 tic pulp] Manufactured Manu- Manu- ports 
e er cent) "lc pulp | \ 
of total | wood. jin United States fac- fac (boards). 
(repre- from— at = ets = 
Total. | senting Boards. hens Boards. Sbevr'k Boards. 
vend from from 
ears d) Pulp | Wood wood wood 
: F wood. | pulp. pulp. pulp. 


Tons. Tons. | Per ct. | Perct. | Perct. | Per ct. | Perct. | Per ct. | Per ct. sir As Per 


1922__| 2,154,000 | 430, 000 61 6 13 7 14 1 I 1 
-1921._} 1,641,000 | 330, 000 70 6 | 5 10 Do]. (Es ces 
1920__} 2,301,000 | 460, 000 71 5 12 8 5 1 : f 
1919__| 1,940,000 | 390, 000 69 7 12 12 I PAR By = t I 
1918__| 1,927,000 | 385, 000 78 5 14 Bi oo pla aes ft tm | al Pe 


1 Less than 1 per cent. 
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TABLE 25.—Source of the wrapping paper consumed in the United States. 


[Al] pulp wood and wood pulp used in the manufacture of wrapping paper is converted into tons of 2,000 


pounds of wrapping paper.] 


Imported from— 


Canada. 
United . 
States con-| From domestic | 
sumption pulp wood. 
Pp : Manufactured in United States 
from— 
Year. Wrapping. 
Pulp wood Wood pulp. 
Per Per Per | Per 
cent cent cent cent 
Tons Tons. con- Tons. con- Tons con- | Tons con- 
sump- sump- sump- sump- 
tion. tion tion tion. | 
Lt ers ee ee oe RE 21,059, 000 | 704, 000 66 63, 000 6 | 136, 000 13 | 1, 349 (3) 
OZ Bs EDs eee 770, 000 545, 000 ffi) 43, 000 5 83, 000 ct: 3 (3) 
1920 ee es 1, 003, 000 | 804, 000 80 58, 000 6 | 127,000 13 | 1,186 (3) 
NQUG Ye eee et ee ae, 825, 000 | 684, 000 83 55, 000 7 | 103, 000 13 | 2,369 (3) 
AGIB 1s Siete = ee 859, 000 | 724, 000 84 44, 000 AS peal. () 14 | 3,873 
G18) U7 fame em ee ae a 28 814,000 | 658, 000 81 43, 000 5 | 110, 000 14} 1,969 (3) 
a LET Ae Reins Ss oo Fe eee 892, 000 772, 000 87 46, 000 5 24, 000 3 6, 412 
.% 
Imported from— 
Norway, ec Sere and All other countries. 
Domestic 
exports ! 
(wrapping). 
Sante? nlociared 
Year. in Unite p in Unite - : 
States from Wrapping. States from Wrapping. 
wood pulp. wood pulp. 
Per Per Per Per Per 
cent cent cent cent cent 
Tons con- | Tons. con- | Tons. | con- | Tons. | con- | Tons con- 
sump- sump- sump- sump- sump- 
tion. tion. tion tion. tion. 
2 9 es ye ea ea 144, 000 14 | 28, 063 3 | 1,000 (3) 3,503 | (*) 22, 367 2 
GAS ao re ee 111, 000 14 4,618 1 800 (8) 1, 086 (3) 18, 114 2 
| Pe, io eae 52, 000 5 831 (3) . 3, 000 (©) 454 (3) 43, 599 4 
1G19. eS See 26, 0CO 3 3 (8) 2, 000 (3) 29 (3) 47, 258 6 
1S gS eae 3, 000 Ghicgs BS Se |e RS aR a ee 98 (3) 35, 846 4 
|S) fo Se ASS 33, 000 4 655 ON 2e ek See oe 707 (8) 33, 818 4 
TUNE Wie oie ee 39, 4 12, 638 iL 700 (3) 1, 490 (3) 10. 318 1 


itncludes paper bags (quantity estimated from value of domestic exports). 
Not exact total because of rounding off of all figures except those from the Bureau of Foreign and 


Domestic Commerce. 


3 Less than 1 per cent. 
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TABLE 28.—United States imports from Canada‘ of pulp wood, wood pulp, and — 


paper. 


{Quantity in tons of 2,000 pounds, and cords of 128 cubic feet.] 


United States paper 


? ConsaHipvon. Total. Pulp wood. 2 
Year. rE Sia 
Pulp wood | Pulp wood | P:¢t- P. ct. 
Tons required required ee Cords im- { 
(cords). (cords). tan ports § 
is fo, Be ee 8,003,000 | 9,148,000 | 3,374,000 | 37 | 1,050,000 | 31 
17) hs oe es SRE SAAN SE. = 6, 054, 000 6, 649, 000 2, 378, 000 36 817, 000 34 
MOD Gee ae oS 2 eee ems oe 7, 861, 000 8, 300, 000 3, 149, 000 38 1, 099, 000 35 
PON Oe ee ak a a eee 6, 493, 000 6, 806, 000 2, 741, 000 40 1, 032, 000 38 
TSS SS at) Bee. ae 6, 387, 000 6, 366, 000 2, 523, 000 40 745, 000 29 
BO yee 2 Se Pe aos 6, 256, 000 6, 783, 000 2, 063, 000 30 774, 000 37 
UN, Sa eee eee aes a 5, 496, 000 5, 886, 000 1, 630, 000 28 830, 000 51 
UGE) 2, SEL I ds cs tbe aaa incerta 4, 224, 000 4, 420, 000 1, 025, 000 23 794, 000 77 
TCL 3 Rea TON ee See eae 3, 050, 000 3, 259, 000 763, 000 23 574, 000 75 
ROIS Ses ee SL ee eee 2, 158, 000 1, 950, 000 420, 000 22 369, 000 8&8 
Imported from Canada. 
Wood pulp. Paper. 
Year. 
Pulp wood | P.ct. Pulp wood | P.ct 
Tons. required im- Tons required -im- 
(cords). ports. (cords). ports 
1h 7-7 lin ie le IE ca eee Rea a 2S kk | 645, 416 1, 120, 000 33 926, 977 1, 204, 000 36 
L052) NS a eS oe eR A TE a as 402, 846 681, 000 29 675, 136 880, 000 37 
iI, See BE er ee RE MORON OE hia de 655, 144 1, 129, 000 36 720, 439 921, 000 29 
SE OIG siete ie 5 Pec ten ae et ee ne 519, 212 853, 000 31 674, 963 856, 000 31 
Kil ES See oe een ek 571, 675 973, 000 39 606, 132 805, 000 32 J 
Oi eee hs Se 2 Se eee ee 438, 986 629, 000 31 497, 276 660, 000 32 q 
18 |e ee 5 se vis ee, SO et ed 316, 735 422, 000 26 282, 279 378, 000 23 rp 
16218 OS ne RE NAR oti sec A MR > roe ae 164, 404 204, 000 20 16, 941 27, 000 3 . 
LOD ASE St: Mesa LS Riese 2 Se ee me 113, 585 183, 000 24 11, 879 6, 000 a ] 
ROO Ee ERE od ASE Se Tae. ee 31, 511 51, 000 12 } 88 |--~-----------|------- 1 
1 Includes Newfoundland and Labrador. 2 Imported pulp wood consumed by American mills. 


TABLE 29.—Rate of increase of imports to meet the United Siates paper consumption, 


1899-1922. 


[Wood pulp and paper converted into cords of pulp wood.] 


Total pulp-wood require- 
ments,! 
Pulp wood grouped by 


pulp processes. Yearly rate of 


Beds. increase. Cords increase. Canis increase. 
Cords. | P.ct Cords. | P. ct. Cords. | P.ct. 
1 W162) ene 9, 148, 000 | 313, 000 16 | 4,498, 000 | 125, 000 8 | 4, 885, 000 | 192, 000 42 
Mechanical, sulphite --| 7, 169, 000 | 237,000 | 14 | 3,391,000 | 87,000 6 | 3,916, 000 | 152, 000 35 
La 51a EAN aaa a eS a ie 759, 000 | 23, 000 10 | 606,000 | 16, 000 7 | 196,000} 7, 000 26 
Bulpuate sooo sole 1, 220, 000 | 110,000 | 32] 501,000] 49,000| 44 | 773, 000 | 67, 000 28 
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Domestic pulp wood.? 


Imported from Canada. 


| 
| 


Yearly rate of | 


Total imports. 


Yearly rate of 


Canada. 


Pulp wood grouped by pulp processes. 


Goras. Increase. Cords: ' Increase. 
Cords. |P. ct. | Cords. | P.ct. 
MioRip...-)...- ae i 3,374,000 | 128,000} 30] 1,511,000) 64,000 168 
Mechanical, sulphite ........-....-..-..------ 2, 853,000 | 107,000 | 27 | 1,063,000, 45,000 | 145 
ol Se RES 5 SIGE A | eed ee 180, 000 7, 000 35 16, 000 391 6 
Smee? . ooo re eee 341,000 | 30, 000 31 432, 000 36, 000 25 


‘Increase based upon 1914, when the use of sulphate wood pulp in the 


significant. 


Yearly rate of 


Imports from— 


All other countries. 


Yearly rate of - 


eer. q 
nite tates first became 


ia 
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TABLE 30.—W oo0d-pulp imports into the United States. 


[Quantity in tons of 2,000 pounds. Calendar years. Source, Bureau of Foreign and Domestic Commerce.] 


Chemical unbleached. | Chemical bleached. | 
| 
(ees 


} 


Grand | 
Year chan- | chemi- sul- sul- = | 

total. | ical. | cal. | phite. | phate.| JU™ | sul | sul- | U2 | sul | sul- 

fied phite. | phate fied: phite. | phate 

1922__/!1, 258, 961) 215, 811)! 1, 043, 150) 712, 088) 330, 337/_--_---- 473, 424) 308, 564;_.._-_- 238, 664/21, 773 

192 Tee 697, 100} 190, 744 506, 356| 328, 270} 178, 086]-_____-- 233, 064) 174, 004/...___- 95, 206] 4, 082 

1920__ 906, 297| 233, 148 673, 149] 473, 175) 199, 974/_______- 344, 969} 182, 697)/..____- 128, 206}17, 277 

1919__ 636, 016) 202, 253 433, 763) 282, 707} 151, 056)-_-______ 239, 952) 145: 901-2 42,755) 5, 145 

1918__ 578, 209} 185, 478 392; 73h) 270; 201) 122,%520)_-___- = 253, 454) 118, 761)______- 16, 757) 3, 759 

1917__ 677, 841) 279, 073 398, 768} 289, 210) 109, 558)________ 248, 173} 107, 933}__.-__- 41, 037) 1, 625 
[SIGS 8 683, 7651262; S17}. - 421,248). soo | Lee 368; SO2|SE Ue. |S ese 08 52946) 25-22 SS te ee eee 
191 =| 568, 3190174; 056i 894, 3231 Se os | ee 321; (00 arte o clock el 88 (25623 | san Seen eee 
1914_- 675, 564) 217, 256 CUat eit Wefan ee Sere et 300; 2 (Oe e alae le Eanes L285: 038252 ee eee 
1913__ 541, 455! 167, 889 33,006 Gss 5 Ses ee ews 296225) eee oa eee eee Mt; Ul Rene. = Slee 
ROE 2B ORO N90 (eo 44510 aos Sad le eee 8 Plt CAV eee Sisal |e ee ee (Al; VAG) =e = | eee 
eae 562, 424] 262, 681 2OG TAS eo ae es Pj Ne 7 eh ef arene 86;;002)2 22552. | eee 
1910__ 506, 776] 224, 184 ZOD O02 eater ml | ie eaicee 2052 140| Sasa a eee 16; 847| Sac 3 =| ESS se 
1909__ BLOLO23| 1452362) S224 66122) _ See ee AGING (2a eek S/R es ce 625989) see Le 
TENSE Reh Cry es 7A OA Wd PE er (cer 2 | eae ey 37595670 |eeeeme en teas 2195 063|5 222 322 eee 
1907__ 296 CES | Sears [re eee Sire oes | DEEL ESS a RUE ie SEN ne Salty Fe ores a So ee So see ee 
SO 0G esate FLO F002 eee ea | = ee a hn Pe od ee Se So lool ek ee | 
190522). 070; 867) soe Re ke mp Ue ea FL I | eS ees ee eS oe 
II U2 | feamiy TAOS ey eR pe [lee Doren Cet peepee HE ya | [ak eee Me ee | Cee alle 
1899__ Gi GaSe Bee SEP lie ee ate aE a rh, a ee Roo ee ee ee 
1889__ 7d BW | be Le el Re cl ee i ag | BOONE Seeleaetoces|=saceeen=oe cones heowoes|aaceae~ slo Sen ee 


i Includes 725 tons of soda September to December only. 
2 Includes 100,535 tons of wood pulp, grade unclassified, imported Jan. 1 to June 30. 
3 July 1 to Dee. 31. 


TaBLE 31.—Sulphate-pulp imports into the United States. 


[Quantity in tons of 2,000 pounds. Calendar years. Source, Bureau of Foreign and Domestic Commerce.] 


| Country of origin. 
CT | a | SUE Oydaveir 
Want Canada. | Sweden. Norway. Germany. Finland. 
Per Per Per Per Per Per 
Tons Tons cant, Tons cate Tons ete Tons aaa: Tons eant Tons ane 
1922___| 330,337 | 153, 784 46 | 137, 250 42 9, 912 3 2, 044 1 | 26, 467 8 880)| Sees 
1921___| 178, 086 | 100, 496 57 64, 626 36 3, 867 2 2, 463 1 6, 495 4 139) | eee 
1920___} 199,974 | 128, 156 64 58, 253 30 3, 766 2 E3055. | eyes 2 8, 694 4 510: | aes 
1919___] 151,056 | 122,100 | 81 24, 270 16 2, 890 24 (2s Sep ee aes 430) |Rae 1, 366 1 
1918___] 122,520 | 118, 114 Ao ay Sk ea gran | Re 4, 406 Aer eg oe = | oe es ee 
Q 


1917___| 109,558 | 90,360 |} 82) 16,010; 15] 2,862 De | Seen elon | See ee |e 326, |Secee 


TaBLE 32.—Sulphite-pulp imports into the United States. 


[Quantity in tons of 2,006 pounds. Calendar years. Source, Bureau of Foreign and Domestic Commerce.] 


Country of origin. 


Totalee |=— | oe UT 
Wear Canada. Sweden. Norway. Germany. Finland. 
e Per Per Per Per Per Per 
. Tons. Tons. conn Tons an Tons Cont Tons one Tons cont Tons can 
1922___| 712,088 | 301,322} 42 | 266,065 | 37 | 76,481 11 | 22, 534 3 | 36, 999 5 | 8,687] 2 
1921___| 328, 270 | 164,988 | 501} 88,301 | 27 | 12,674 A) 17), 521 5. 136,-161.,|- 11. | 8, 6251/83 
1920___| 473,175 | 328,969 | 70] 90,435] 19} 19,110 4} 8, 280 2 | 21, 090 4 | 5,291} 1l 
1919___| 282,707 | 196,034] 69] 61,309] 22] 9,618 Gh [see om tare a ee vs 14, 897 5 849} 1 
1918___| 270, 211 | 268,083 | 99 pct Mal ate at 1, 344 | La | NCES aan (RR Sv Tal ee el aed ey eS 


1917___| 289, 210 | 136,873 | 47 | 127,409 | 44 | 22, 354 Coll cies emer ei ok aed fee sar 2,574 | 1 


Sa ee eee, eee 
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TaBLE 33.—Mechanical-pulp imports into the United States. 
{Quantity in tons of 2,000 pounds. Calendar years. Source, Bureau ef Foreign and Domestic Commerce.] 


Country of origin. 


Year Total 7 — 
Canada.! | Norway. - | Finland. | Germany. |A1ll others. 
b, -S eS 215, 811 4,975 
° td De aac 190, 7 13, 698 
Se = a 233, 148 12, 815 
eee ee se 3 As Sie ee”) 7d a a a ee See 
iat 1 Vee ee ¥85, 478 f S285, 2B al. ee ee ee I ee ee ee ee 
bt 2TS,OFS= fj h258 E99 1. 15 SAB Oke Rea, Pee een | ete are lia 
BSSGS eb. 262, 517 ee NL Se 
15) Ml cola ie ae T74,058) {SVS e8 J... ABB Og A Se Pee a ee ie 
_), | | Fane Bee 277256) 216 BIe fg BT. ST BRE a ee 
“ai: aS A 167,389. 1)°365,805 | TER 9’ (3, SBS. qui tes__ 8 
amet Lb 2b. 283/435. j/ DAW 7. .. 658.098) 22 TBR Perle. ss 
$910 ee 2 ABD B8T. J. 230 Slee eos ase - > AR Ag Bees eS 
hh ces = STE 224, ABS. 2IZ SRaue (POE 738.9 A SBD Bee See al 
B9G9 el 145, 362 149, 2A635 9 S82 654 (pe) TT ae ea 


1 Includes Newfoundland and Labrador. 


TaBLE 34.—Pulp-woed and paper imporis of the United States. 
[Quantity in tons of 2,000 pounds and cords of 128 cubic feet.] 


Pulp wood. | Total paper Newsprint 

Value Tons Vahie 

$85, $84, 082 1,029, 268 | $72, 354, 266 
84, 749, 961 792, 509 - 79, 125, 355 
75, 785, 927 729, 869 68, 660, 950. 
48, 327, 588 627, 734 43, 674, 294 
39, 383, 861 596, 270 35, 023, 161 
36, 125, 401 559, 113 30, 929, 628 


22, 251, 658 468, 230 18, 527, 748 
18, 171, $40 368, 409 14, 138, 651 
18, 151, 074 315, 475 | 12, 189, 792 
14, 772, 279 219, 844 8, 549, 062 


8, 582, 596 85, 593 3, 252, 778 
7, 620, 984 55, 830 2, 096, 105 
SEE es oe eee ae 
be IG OG ernst An RD oe San Aon he 
6 ARB OBS Fo a NE ee SS ee ee 
7; Goo, BOO ge ee Fo ee ab ee oe ieee 
SOS 5 Eh ee Oe: NT FS aa RS) Epo le 
41541, O79 td ee: eee 
Mt ee ele Oe ewe st ee Al Ce ee | a 
BL IGO2, 290 1 a ees o coe wre wat boc on Ee eee a 
eV REY, ee BSS eee Se ere A ae 
set > eee SS 6 es a ELS | ee 
3, OBL SRO tt PS SEN Be et 2. See eee eee 
3, DORAORO 7 GE. AS 8) Se) Ot ae ee eee 
2, BBR HHS 708 Sos Bed 2 oer 2 AO es eee 
1, GSB 0688 7 81 Be ib bet SO A Fe S ee eee 
FZ OERPORG PSE ee EL ee oes er eee 
1 senses fet tbe Soe OT ee eS ee Pe a oe 
Leal, O72 6 = a ee er so OE el 
Pulp board. Wrapping. All other, 
Year i paren SGT Cs Sse Pa 
Value. Value. 
Ope aoces aie Spe aeen eeenpe rar eRe Rs oan ae Gs OL $1, 543, 746 $8, 760, 483 
Bars see be ae 1, 113,.770 3, 587, O85 
J) USS ee a eps ee 2, 659, 993 3, 280, 608 
(USS ao ee ee ee 2, 270, 353 1, 864, 152 
Pape ee ee ee a ee en ee 3, 721, 082 — 
161 Sh Piatt Ee BIS ies Sok ae || ee Da MR RS 4, 575,000 
1) es Ss POR ee 0 Pe a es 3, 184, 122 
1) eh EE SE REED PEE Cd Pee © 1) ER eo A I ie 2, 960, 994 
| 1) a ei ee el ye eee ee). CR ee 3, 968, 211 
SE R FT SSE a na eed EXT > eet Fy 15°) Rinses ee ET TT Rad ag orl a BS 4, 560, 707 
21) ES CER Ras ER I LS ey eh set Fe oan inane, ate «2 3, 604, 601 
Lok is Siege Sapiaies Rianne! Staak Sap SPS | iepetael Ban jarl LOE De ee OS LE PE 4,424,126 
it gle Se Re ee ae tt ee, eee eae eee 7, 697, 136 
Le OS ee oo ae Od a toe OE ee eee | eee ho Pe ee Te le ee OR Te 7, 136,302 


July 1 to Dec. 31 only. 
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TABLE 35.—Average annual consumption of imported spruce and aspen by States, 
1918-1922. 


Spruce. Aspen. 

State Imported pe a Imported wrt ae 

(cords). tribution. (cords). | tribution. 
United States api r eae Sais a oe SA a ee 100.0 141, 991 100. 0 
ils SW EY ye oes 5 Cae AE Sia ES Oe ey SS ee Be ee ee ee 15.7 45, 607 Av AN t 
NRE DIRT S eine aes Seek ie eer eee ee Pe Peano a Oe oe Se ee eee O40 | 3 tS Ne | eee 
INOW MOT Ree os ee ee gS NA 54.2 63, 904 45.0 
Jefayaha tony Wigs eh b: eae, Bese ee ee DLS Se Ee eee es 117 31, 946 22.5 
Newt an pshite= a= -—e e ae vi ia Pepa atay Ie ee 
TG UKA GUTS et ee RE a a SE ee eee 3 i eee ee eerie (oo 
SURES TG yee ol ie Ae nl eal OM Ma tt eae ofl, Es ee | ee 
RSE 60 ee ee a ee pe raed ee Bee on Pe ee ee (ee te eee 
NIGEINOMG= tee an arn sth ee Pes ees Ae 8 86 1 
VES S TN EISC Se at ee aid Te ee She et ee 6 314 2 
PAINGEHEE SO ualese rs een oes Cees ee Ot Bes ee ee 4 134 1 


TaBLE 36.—Book-paper tmports of the Untied States. 
{Quantity in tons of 2;000 pounds. ‘Calendar years.] 


Country of origin. 


Year. Total. 


Can- Bel- Nor- Ger- | Swe- Eng- 
ada. gium. way. many. den. land 
1922____| 3, 061 217 244 3 491 96 399 
TOD Sete O57 2 293 145 238 i 96 
1G 2S 25b 27) 350 308 649 351 573 93 
1919____ 146 0 eS ee 3 27 63 
1DISs es 204 40 i: Joie | Bt Lan SEE (Ee Eee Oe | SII: BF, 90 
aK: i 0 Gap 459 40 93 Be tee : 87 107 
19162) Lary 114 172 116 =? Ns 4 339 
UG es | Sa 3 635 678 913 59 520 
1914____| 6,291 30 1, 366 493 2,181 429 608 
1913 2-2), 5) 950 1 1, 256 258 1, 808 272 1, 059 
~1912____| 5, G44 3 1, 129 533 1, 480 64 778 
AOUIe. SV S6-166 6 1, 046 499 22RD 23 912 


1 Includes ail other printing and surface-coated reported by Bureau of Foreign and Domestic Gommerce. 


TaBLE 37.—Wrapping-paper imports of the United States. 
[Quantity in tons of 2,090 pounds. Calendar years. Souree, Bureau-of Foreign and Domestic Commerce.} 


Country of origin. 
Year. Total, All 
Canada. Norway.| Spain. | Finland. omen 
TODD reer Fe 32,915 1, 349 4, 808 34 2721S 3, 469 
5 ht 7A ie 5, 707 3 33 130 300 956 
1990 es - 2,471 1, 186 areas stark 282 219 172 
1919S 5 2, 401 PESOS, fata a kh ae ee ete fe ee 2S fot Bh ape Sas il 
1918 se st 3,971 Spivak (ge ae ed | 2 ER (ae ik Sees ee 21 
as Wy Goma: Bess 1, 969 381 GOS! oes one 39 
1916-2 * 3, 552 1, 233 246 oF pa lated Sey eee 270 
1915: 33.343 11, 104 4, 060 728 SOGh dia aro i62 
39142 S-% 5) 20, 540 6, 412 2,421 ait 8 ps es Gene 599 


TABLE 38.—Newsprint-paper imports of the United States. 
{Quantity in tons of 2,000 pounds. Calendar years. Source, Bureau of Foreign and Domestic Cemmerce.] 


Country of origin. 


Year a Canada.! Sweden. Germany. Finland. Norway. All other, 


4 Tons. |P.ct.; Tons. {P.ct.| Tons. |P.ct.| Tons.jP.ct. 


1922_ _/1, 029, 268 | 896,312 4 87) 61,812 


32,8371 3 126,205] 21 17,293| 21] 4,809] 1 
1921__| ’ 792) 509 | 657,149] 83 | 48,933 39,013} 522,694] 3] 20:194|) 2/4556] 1 
1920__| 729, 869 | 679,309 | 93 | 18,875 21,066| 3 3,244 |__-.- 5,918 |. ta 1,457 |____-. 
eee eere rere eee 199 des evel [nee ban dee a ee 
1918 _| 596, 270 | 595,849 | 100 Ta BETS ak ae a RATS ea DRT betes a55 | me 
1917__| 559) 113 | 557,863 | 100 oe beber ible: é Gos SEE ee 1404) = Se ee 
1916__| 468, 230 | 468,070 | 160 frig otck Sudo, Ia cat abele Sage 34] Ses $15. |e 
1915__| 368, 409 | 366, 921 | 100 403 Ty ES SIZE EES 08 =e 447 | Soa 
1914__| 315, 475 | 310,397) 99 963 7) RES, RRR GMS 3,505 | 1 87.12 see 
1913__| 219, 844 | 218 794] 100 258° ea 5: Ws a cn RR BR 
1912__| 85,593 | 84,652] 99 337 EEE: POET RE oye a i RT ete 
1911__] 55,830! 54,478] 98: 519 : oot ae TAI: Fae 736 | 1 ra ESS 


1 Includes Newfoundland and Labrador. 
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ie ta ee eae we Ce goscanres sara OP GPC In | Skee ee Ee ee cee oe ee ee a SOL Cen OFL ‘SF 
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Faehtae oe oh Bleek Bac ake ee eo 088 ‘6FI ‘T 96L ‘812 ‘T C1Z ‘EI gcp ‘1c % [Z6csp as eae Ce eed 
RANG Bains Swe rik beaks Ao aa ae ae wee BSE Hah 1 Z66 ‘OFF “I OSPF ‘ET 62% ‘069 ‘Z SOG30G- "| eee toe le = eaees 
DY okt Prete cee ‘09 198 ‘9 L9L ‘FOS ‘T G8Z ‘L19 ‘T 690 ‘FI $86 ‘COT ‘Z JOS Sh ar ek es ee ee 
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CRE ‘PEs 188 ‘199 ‘T = {4 96F ‘ST $G2 ‘102 ‘I 190 ‘691 628 ‘ZS 929 “LOL ‘ i | Le (ind dace Cake el Re yeas Sa 
COL ‘626 ‘T Sgé ‘cz0 ‘F LE8 ‘TP CSO ‘O6F % ZI8 ‘690 ‘8 €20 ‘9 119 ‘921 “F To tie eae ei ip or ae 
GE ‘Zee % 6&2 ‘186 ‘e Ghz. ‘9Z CEs “99 ‘E 898 ‘611 ‘8 PLS ‘LY PLE ‘98G ‘2 99866 [Rew ees ie he a” Sates 
ecg ‘ecg ‘g 968 ‘8z8 ‘Pb 086 ‘6Z 86F ‘EIT ‘9 0F6 ‘OTL ‘8 O19 “6F 962 ‘816 ‘2 GEL 96 lear Tes 
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Tasie 40.—IJmports of wood pulp and specified grades of paper into the United 
States, by principal countries, for 1922. 


[Quantity in tons of 2,000 pounds. Source, Bureau of Foreign and Domestic Commerce.] 


Wood pulp. Paper. 

Mechanical. Sulphite. Popa Ate. Newsprint. Wrapping. Book. 
Country of Per Per Per Per Per Per 
origin. on ow pone cent cent a 
is is is is dis is- 
Tons Pat Tons eri Tons 7c Tons tri- | PODS-| tq. | Toms-| tr. 
bu- bu- bu- bu- bu- bu- 
tion tion tion. tion tion tion 


Se ee Ne ee ee ey ee ee ee 


All countries) 215,811 | 100 | 712,088} 100 | 380,337 | 100 |1, 029, 268] 100 |32,915| 100 | 3,061 100 


Canada-_-___- 190, 310 8 


8 | 301, 322 42 | 153, 784 46 | 896, 312 87 | 1,349 4 217 i 
Sweden_---- 6, 367 3 | 266, 065 37 | 137, 250 42 51, 812 5 16, 271 49 96 3 
Norway----- 9, 227 4| 76, 481 wal 9, 912 3 17, 293 2 | 4, 808 14 Big eS 
Finland_-__-- 4,975 2 36,999 5 I, 467 8 26, 205 2 | 2, 211 7 | 1,135 37 
Germany---| 3,478 2) 22, 534 3 2, 044 1 32, 837 3 | 4,773 15 491 16 
Allother_..-| 1, 454 1 8, 687 2 S800 eeaeae 4, 809 1 | 3, 503 ER al LG 37 


TaBLeE 41.—Pulp-wood prices in the United States. 


[Per cord f. 0. b. mill, by species. Source, Bureau of the Census and the Forest Service.] 


Spruce. Poplar. Slabs 
iBiail-=| eC l="| maaaacas eee, Cot- and 
Year Aver- Do- | Im- ae sam | low | Do- | Im- ea Gum suck ton- | Pine.| other 
age. | mes- port- eae fire pine. | mes- | port- Brac: pine. \wood. mill 
tic. ed. tic. | ed. waste.! 
1922 __| $16. 20) $18. 11] $21. 87) $11. 64 ae 52) $9. 51 we 95 Be OO Si DS ISlo S2iS1 2538s ss wale es $10, 43 
1921__| 20.10} 21.68} 27.98) 16.04] 18. 96} 12.10) 19.97] 22.17] 13. 27) 21. 55| 14. 47/$11. 08)_-.__- 9. 07 
1920__; 19.03} 19.97} 26.78) 14. 80) 19. 20) 12. 15) 17. 74 a O62 7ola20539)| cele OS | salleeaees 12.13 
1919__| 15.95) 17.20) 20.85) 11. 02} 15. 65} 11. 71) 17. 84) 18. 02} 9.78] 18.20) 9.88} 8. 42/______ 9. 66 
1918__| 13.93] 15.38} 19. 25 9. 50} 15.°42] 7.50) 13. 67] 12. 87) 9.03) 15. 85} 13. 35) 7: 24)---_-- Tiaelays) 
1917__| 11.10) 11.98} 16. 52 7. 96] 12. 16] 5.26] 9.69) 11.03) 6.35) 11. 44] 10.45) 8.94)______ 6. 14 
191622) 8-76) "9 35) LIS 47 46: GO! 98,79) bel'7| 8. 76) 9: 70) 51750) 9: 70) 752) 5, 09) -- 4. 63 
1914__ 8. 81 9.45) 11.73 6893 | Rees See SUDA GY tach ats GY st see | haan Use c/a he essed be baie 
1909__ 8. 62 9.32) 11. 34 6.30) 8.28] (©) ESOS OA ear ieos | Rcee = ey. (OS ata es lag $6. 25| 4. 66 
1908__ 8. 38 8. 76| 10. 60 6. 02} 7.23) @) SOM eS 4. | toes ees | atts (Dy olen Ae = 6; 08 ae 
1907__| 8.17} 8 55} 9.60} 5.68) 7.59) @) ASO Oe aa esas nee, (G5) esl jh ced 6: 45 )23-. eis 
1904__ 6. 82 6. 89 SEAGER anna Sue he LEU iM pce (Uses Sad alee Pa WN Le al) eC 
1899__ 4 95, 4, 82 (035204) Uf alec Hey ee He Sa Zs aio) hanes SG yA Ine cca Fae oayeest| nexium TSUNA || oe 


1 Included in pine. 


TaBLE 42.—Pulp-wood, wood-pulp, and newsprint production and exporis of 
Canada. 


[Quantity in tons of 2,000 pounds and cords of 128 cubicfeet. Source, Dominion Bureau of Statistics unless 
otherwise noted.] 


Pulp wood. Woed pulp. Newsprint. Paper. 
Y ear 
Produc- | Consump- Produc- : Produc- Wee Produc- ae a 
tion. tion. Export tion Export. | “tion, | Export tion. Export.! 
Cords. | Cords. Cords. Tons. Tons. Tons. Tons. Tons. Tons. 


1922 | 3,923, 940 | 2,912, 608 | 1, 011, 332 | 2, 150, 251 | 818, 247 |1, 081, 364 | 959, 514 | 1,366, 815 | 1,006, 627 
1921 | 3, 273, 131 | 2, 180, 578 | 1, 092, 553 | 1,549, 082 | 527,222] 805, 114 | 709, 241 | 1,018,947] 748, 663 
1920 | 4, 024, 826 | 2,777, 422 | 1, 247, 404 | 1,960, 102 | 819,985 | 875, 696 | 761, 945 | 1,214,951 | 826, 887 
1919 | 3, 498, 981 | 2, 428, 706 | 1,070, 275 | 1,716, 089 | 709, 129| 794, 567 | 708, 429 | 1,090,235 | 769, 040 

3 3 | 6: | 967,724 | 674, 138 
1917 | 3, 122,179 | 2, 104, 334 | 1,017, 845 | 1, 464, 308 | 511, 803 | 689, 847 | 596, 187 | 853, 689 | 621, 182 


Buceoaesane 536, 948 


1915 | 2,355,550 | 1,405,836] 949,714 | 1,074, 805 | 364, 179 | 2 489, 000 | 419, 974 |_---_---__- 438, 218 
1914 | 2,196, 884 | 1,224,376] 972,508} 934, 700|___--__-- 1A15.000 |. bee Pc. oh 
1913 | 2, 144, 064 | 1, 109, 034 | 1,035,030] 854,624 |________- 2350,.000.2. 0 eae ke es | ee 
1912 | 1,846,910] 866,042] 980,868] 682,632|__.-____- 2956, OOO . tose on le uae hee 
1911 | 1,520, 227| 672,288] 847,939| 496,833 |__..____- 9946, 000; |2..\ ee ie. 8, |e 
1910 | 1,541,628 | 598,487] 943,141| 474,604 |_-.--___- 2161, 000 |f..L-4. 2. 935.150 |). eee 
1909 | 1,557,753 |  622,129| 935,624] 445,408|____.___- 2°750,,000/10 20 eee 2 ee 
eam S53) och AS98777 |\) S49eR0R < B65 O79 |. ess avlees | Ie Se |e 
SHULL TT ay aticse ee a lg) CR Ts wa | 87, 615 |) 5. ae 


1'To show total paper export on a tonnage basis it was necessary to estimate the tonnage involved in 
hanging, boards, felts, and all other paper. ‘ 
# As reported by the Newsprint Service Bureau. 
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TABLE 43.—Wood-pulp production of Canada. 
[Quantity in toms of 2,000 pounds. Calendar years. Source, Dominion Bureau of Statistics.] 


Year._ Total. Mechanical. | Sulphite. Soda. Sulphate. 
LENS Sees ae Set 12, 150, 251 1, 241, 185 678, 878 
— Cae gem aaa, 1, 549, 082 931, 560 2 481, 984 
O20 eo 1, 960, 102 1, 090, 114 675, 733 
CS 5: : Sige | See 1, 716, 089 930, 902 562, 115 
RON ee ee 1, 557, 193 879, 510 494, 322 
TOF ~ Stas PS 1, 464, 308 923, 731 374, 894 
FL Seta Finca > Sg 1, 296, 084 827, 258 363, 972 
SQ Ty Ae Sea ee 1, 074, 805 743, 776 235, 474 
Acie alle uri Ds Se 934, 700 644, 924 217, 550 
ig Fm FS om ap 854, 624 600, 216 183, 452 
$982... Be BU 682, 632 499, 226 142, 978 
2 Uji is aap ee a 496, 833 362, 321 110, 391 
1959 _ Lee es 474, 604 370, 195 95, 987 
1900. Ts ke! 445, 408 325, 609 114, 926 
1908. Le et 363, 079 278, 570, 82, 334 
ijnciudes 11,533 tons screenings. 3Includes 154 tons other woed pulp. 


4jJncludes 5, 055 tons reported as other fiber. 


Taste 44.—Quantity of standing timber in the United States, by regions. 


Total stand. 
Region. Saw timber. 

.ft.| Million cords.| Million dd. fi. 

prey SETIP AAT os =~ 2 Sloe re eta re tee ee ; f 49, 799 
DS CUO Ie) \eiress be, aes lies Dean) Ateraprene pee kaets # 44, 857 
ecg as a ee ee ee ee eet 110, 110 
MOEA rn oo ee ee ene eee oe ee ee 144, 470 
POUT CATIAT en pee lee Sob iee eA 220, 577 
GP WEEMIISSISSIINL. 2b a Be dee 280, 908 
PasCiey wa OMmtin ero te a ee RE 2. 223, 141 
Peesiate Meagan 2° = >> 8 Se papas ape pengae Sr eoer Se F ; : 1, 141,031 
Total United States proper__.____-_.-__- 413, 119 R 2, 214, 893 
POTCASD A IaEeCd ek OS Sh ae eee ee 19, 540 128 


1 Contains no allowance for reduction in stand by spruce bud worm, which amounts to 40 per cent or 
about 274 million cords in Maine. 
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Taste 49.—Middle Atlantic States.—Stand of pulp species and growth, by forest 
types. (Mullion cords.) 


| Growth. 

Species. | Stand. | Type-of forest. j Ttensioe 

| Present. forestry. 

JNIVGS OOS. Se See ne ee 212. 8 | PERUSE et SN oe Pee a 4. 33 14. 94 

Puitp species____. 2. Gs a TSF eetewo-we te ke 3h 92 

STE) RY CCST Ae ES | eR eS 14.0 || Birch-beech-maple-__._.__...______- 1.45 ° 5. 03 

Rbemloric see tee Bo eie aoee 8:9 WoW hite pimero 0s! 2)" ee eects 27 1. 03 

Aspen and :cottonweoed ________- fo Sho ok: miicivene se sess Pe ks ee ee 2.30 + 7.96 
Birch, beech, maple. —_ =~ _-_.- : 80. 3 || 
Yellow poplar and basswood_._- 2.9: | 
Cs is a a ee rs ek A a 220 
Southern pines__._.__.___--_-.- 15.42 | 
Wiliterpine: sue cet eee PR | 


Taste 50.—New York.—Stand of pulp species, lumber cul, and pulp-woed con- 


sumption. 
Consumption of 
Approximate stand | Lumber 
Total stand.| now available for we pulp wood, 1920. 
Species. (Cords.) | Domestic. | Imported. 
| Per cent. \ 1M ft.= : 
Cords. | oftetal. Cords. D cordae Cords: Cords. 

Biesbe fir) 625 oe J Ore se | 14,008, 000 - 47} 6,588,000 57, 558 406, 038 544, 811 
mipmalack. | Sad 20 J Bea ske ob 14, 400, 000 4 21) 2,970,000} 148, 008 eM Hs Mel ce 
Aspen ‘or ppplars. io LES L,-206, 000 60 ° 720, 000. 1, 568 24, 043 85, 766 
Beech, birch, and maple___-.....-| 75,900, 006. 20 | 15,000,000; 299, 854 |_---------)______..-.. 


TaBLeE 51.—Pennsylvania.—Siand of pulp species, lumber cut, and pulp-wood 


consumption. 
‘ : Consumption of 
Approximate stand | Lumber 
Total stand| now available for | cut | eels whe pe 

* Species. : ah (Cords.) Domestic. | Imported. 

Cords. _ eee | Cords. ee Cords. Cords. 
SSN I a eae es 28 RI A | By A SII I ee Ab 2 ee i | ree me 21, 123 122, 306 
Ee ee cr la pe gee | adage Orc 7 eS lhe ae ee a ma se tees j 100004 22ers 
PEDO CK = 32 et She en 4 9 600.-600 D. 480, 0080 | 269, 480- 3 O87 aloe oe ae 
Pete nIpIIOL, Sate Sak eee ee | 1,889, 060: Bs 90, 000 ; 3, 380 a7 BOD Ee ees 
Aspen or oe Se 1,690, 000 | 69 | 600, 000 712 - 16, 244: 36, 404 


1 Estimated, not reported separately ‘by the Bureau of ths Census. 


Tasie 52.—New England Siates.—Stand of pulp species and growth, by forest 
types. 
[Million cords.] 


Growth. 
Species. Stand. Type of ferest. Thtonsins 
Ee forestry. 
ES 8 i Va eee i gtaluaaee ree | 410) 13.98 
eee Seton. oo ed $6050 ll aGiemuce stir ase : 1. 06 3.85 
Spruceend fir. 485.5 an as sbepch~ rigue epaeee ie en 7 an aie 
Hemlock —~ ------__------------- 6.2 NO a OMSTET OSS eh oS eo eee . 38 5 1.14 
Asper and cottonwoeod________- 6.4 } ; 
Birch, beech, maple___._______- 29.0 ; 
Basswood and yellow poplar____ 2. 6 
Pipehppine= ot See id 
(PG Same Oe ee .9 | 
VASES 3) Choe ee eee 35. 0 | 


1 Contains no allowance for reduction in stand by spruce bud worm, which for Maine is estimated at 
40 per cent or about 274 miliion cords. 


‘ ; . 


96 BULLETIN 1241, U. S. DEPARTMENT OF AGRICULTURE. 


Taste 53.—Maine.—Stand of pulp species, lumber cut, and pulp-wood con- 
sumption. 


Lumber Consumption of 


Approximate stand 
Total stand.|} now available for if pulp wood, 1920. 


Species. | pulp. (Cords.) | Domestic. | Imported. 
i Per cent | 1M ft.= 
| Cords. oléeial. Cords. 2 corte Cords. | Cords. 
Site: eee ee Cee SS Bey 1 60, 000, G00 50 | 30,060,000 | 329,304 | 1,019, 601 93, 581 
Yee RB 2 Pe 19, 000, 000 aaH 4, 500, 000 62, 084 es Lh Peps | 
Pemlock: 0:0 or = a ae eet ee 3, 500, 060 10 350, 000 | 109, 452 CC eee 
Aspen or peplar_| ote oF 64.6" 42 3, 500, 000 60 2, 100, 000 596 138, 570 54, 280 


1 Contains no allowance for reduction in stand by spruce bud worm, which is estimated at 40 per cent, 
or about 274 million cords. 


Tapie 54.—New Hampshire.—Stand of pulp species, lumber cut, and pulp-wood 


consumption. 
: Lumber Consumption of 
Approximate stand 
Total stand. now available for 1820. eae 
Species. pulp. Domestic. | Imported. 

Per cent 
| Cords of total 
SBrE66 32 pie et eet: Ee 1 8, 000, 000 60 
Deas dE SE Se ERR ES 1 1, 400, 000 43 
Hemiock. 2éels -- =) ie te 1, 200, 000 li 
a or poplar...) See Pee 5 oe 1, 550, C00 40 


1 Contains no Sues for loss by spruce bud worm. 


TasLe 55.—Vermont.—Siand of pulp species, limber cut, and pulp-wood cons 
sumption. 


| ; . 
Lumber Consumption of 
Approximate stand 
Total stand.| now available for | on afeitactlt as oat 
Species. a | (Cords.) | Domestic. | Imported. 
“« Ses OE. EES Sa] eS, ff 
Per cent | |a Mft.= 
Cords. otiatal. | Cords. | 2cords. Cords. Cords. . 
| 
2) Te ae IS SEE 2 Oe See dS 6, 000, 000 43 2, 600, 600 51, 924 100, 426 10, 09 . 
Lt inne belle SPE ROUTERS SS fp Srtrr bao a 375, 000 95 355, 000 8, 880 Bt eae ee 
Meniock- s,s oS ae Oe 1, 800, 000 18 320, GOO 34, 660 Le j i| 
ASpen OF POPlar.c2- 26 Uwe ee 1, 300, 000 40 520, 000 1,720 Bl }.350 ee 


Taste 56.—Lake States —Siand of pulp species and growth, by forest types. — 


[Million cords.] 


Growth. 


Intensive 
forestry. 


Present. 


| 
Species. Stand. mate Type of forest. 


RE RE 


PAV SDOCIES>| eee ee eee SOLE! . = Hank Ate Pak oe e 

Pere Speman... 25.4 cleo ee Sn a Sebel AP Ea fk ; 
Spradband fir.) ..22.c.. se ceee se nate 4 
Homlbgk. - ..-4occdasanDetaeons 0 ‘k (ies ee 
Wack pine.) so ee ee AE-DICKOTY - ~ - --- nce nenvenneanes- 


Aspen and cottonwood -_-._.___- 
Birch, beech, paapis eet ee 
Basswood and yellow poplar-_--- 
Tamar: ack so SOS ae ee 
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TABLE 57.—Michigan.—Stand of pulp species, lumber cut, and pulp-wood con- 


sumption. 
Approximate stand Ermer Censure ae u 
vood, 1920. 
Totalstand.| now available for ee eee 
Species. pulp. (Cords.) | Domestic. | Imported. 
Per cent Se plevistte—— | 
Cords. oitotal: Cords eaedel Cords. | Cords. 

SONEICG rte tee Be ee ee ise Pea ee 2 000, 000. 50 1, 500, 000 17, 372 69, 498 42, 620 
UTE or See ae eee SOO eS 38, 000, 000 28 850, 000 10, 642 Pi Sa Ala et | Se apeehet A Sad 
Lena OG ie ee oe ee 19, 000, 000 13 2, 500, 000 413, 680 63.7190 C ee a 
ASPEN) Of POPLAR aot cee wc coe 8, 000, 000 40 3, 200, 000 10, 908 i Wana Ya ns 
JACkspines watnen seo ore ea Ae 12, 000, 000 50 Gy 000s C00; |e ee Co Seal ae ele 


ELAINATACKS seem eee eee ee we 13, 600, 000 20 720, 000 24, 914 16; SBA res ee 


160 per cent sawfly-killed. 


TABLE 58.—Wisconsin.—Siand of pulp species, lumber cut, and pulp-weod 
consumption. 


: Lum ber Consumption of 
Approximate stand ul d. 1920. 
Total stand.| now available for a ee 


Species. pulp. (Cords.) | Domestic. | Imported. 
Per cent 1M ft.= 
Cords. abtatal: Cords. corde Cords. Cords 

je} 0) 0 Cel Sas ed Sa Re Re, epteeee Ae ee a 1, 000, 000 55 550, 000 10, 746 280, 457 27, 594 
Agere geet Bas aS See eS ae eer ete 1, 500, 000 30 450, 600 27, 806 100 151s baa 
Mem Ocketeas Se tL ee ana eee 32, 000, 000 20 6, 400, 000 806, 650 A215 eee eee 
ASHen OF POPIA = aioe Se 5, 000, 090 40 2, 000, 000 14, 928 1S 1.02) eer eee ieee 
WACK pine esse Ts FCS eter 10, 000, 000 25 Ze OC Os see eee 33-858 a= oe 


LSccw Na a0 ic ties Galas ere ire ae OEP eae 1 3, 600, 000 20 720, 000 29, 530 43} Odi: | po seee esse 
160 per cent sawfly-killed. ~ 


TaBLE 59.—Minnesota.—Stand of pulp species, lumber cut,and pulp-wood 


consumption. 
| Lumb Consumption of 
} L 

Approximate stand | “Umber ulp wood, 1920.° 
Total stand.,| now available for ee po SE ee 
Species. pulp. (Cords.) | Domestic. | Imported. 

Per cent TeMiptta— 4 

Cords. oftotal: Cords. Dende: Cords. Cords. 
BUOEGD So aan Oop EDs ee 5, 000, 000 48 2, 400, 000 62, 984 DAS, 471 \n. oe ees 
hg Sates ae 0 Se eS ae ee 3, 000, 000 25 750, 000 24,754 200;|_ eee 
Aspen or BONAR ee eee 15, 000, 000 40 6, 000, 000 95, 546 280). - 322 oe 
ETERS HO cee a en > 16, 600, 000 40%] ©" 6; 400; 000 -|.--5.-=-}--- 42 2. ee 
DAMA ACK pep ce 115, 000, 000 20 3, 000, 000 23, 412 10;:2377|2. >see 


160 per cent sawfly-killed. 


TaBLE 60.—Pacific Coast States.—Stand of pulp species and growth, by forest 
types. 
[Million cords.] 


| | Growth. 
Species. Stand. || Type of forest. I P 
> tensive 
sent. | 2 
| Presen forestry. 
So a eae DASONOr Pe hotalt mene so oes see eA ee 6. 08 38. 79 
BM SPPCCS. 2- od ome cain cece. mon euere Vollow- pile. =.) ene : Be = 0 
Sartanraan|| SUZaL-white: pimes<. 2-2 LS Soh eae . 25 .6 
epruce CEG ee ee 205. 1 Douglas ESE. RRs ds ed eS 5. 40 24.12 
CLS Sai el ee 200. 9 |! Redwood _: 16 2. 05 
ot) ee SE eS TORRE EO NGOS Saesa seh ansacse essen eee= : : 
Sugar and white pine__________- 81. 2 
GH Gia pI. see 384. 6 
Lodgepole pine____......._..._- 12.8 


79588 ° —24—_] 
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Tasie 61.—Southern States.—Stand of pulp species and growth, by forest types. 
[Million cords.] 


Species Type of forest Futvaedow 
forestry 
ol es a i SO Sie ee Reeth. 5 FR ee 92. 16 
= : S fr .---s2=--- WY. 
Pulp species___--------------------- : Birch-beech-maple 1.03 
Lge.) 6): an Se eee 2 3. Oak-chestnut- 6.56 
premiowic . . Se pe 6. Oak-hickory 70. Lt 
Catenweor.-...}- 5 Ss 26. Gak- pine: 2s fey eee Seren See 28.55 
Bireh, beech, maple_-__________- 3Z. fine. 2 oe fe ae eee 3L 95 
Yellow poplar and basswood____ 18. Hardwooeds-cypress 13. 72 
ed Pum. + = SSS Be 148. 
Black and tupelo gums_-_______ 108. 4 | 
Pelow pie. see 940. 2 | 
iy rie pine eee Se 4.3 || 


TABLE 62.—Rocky Mountain States——Siand of pulp species and growth, by 
jorest iypes. 


[Million cords.} 


Type of forest. 


Pulp species___-_-.-.-.------------- #27 | vodzeplegm pi | 
Spruce and@ fir... 5 5s ; 85. 5 {| Douglas fir-spruee_.__.__..____ 
ee ee eee A | | ok: ee SR tes 
Aspen and cottonwood _________ 12.8 
Len i ae re area 34.2 
tie pines oe re ee 42.7 
Wetowi tune) ss _— Sr: Tae 136. 8 
Lodgepole pine_________________ 128. 2 


TaBLe 63.—Central States.—Siand of pulp species and growth, by forest types. 


[Million cords.] 
Growth. 
Species Type of forest 

OTT ee ey ees Be otal... bg. 445. het Pe eee 

Bornce-f et ey er Pane 

Leo 2 Re Teper Sets Bir IE ARES SS 

Spruce and fr. 2 tas Oak-chestnut-yellow poplar_____-__ 

GUAT? 2 ee Oak-pine” 22250 See os ees 

Aspen and cottonwood_________ Oak-hickory = = ae ae 

Birch, beech, maple____________ Cypress-hardwoods ___....-.--__-_- 
acti poplar and basswood____ 
Black and tupelo gums________- 
OURAN A 
en Pare se ee ee 


2 
et 
4. 25 
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